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HYDROGEN-FUTURE  FUEL  -  A  BIBLIOGRAPHY 
(WITH  EMPHASIS  ON  CRYOGENIC  TECHNOLOGY) 

N.  A.   Olien  and  S.  A.   Schiffmacher 


This  NBS  Technical  Note  is  a  compilation  of 
references  dealing  directly  and  indirectly  with  the 
possible  future  use  of  hydrogen  as  a  fuel.     The  references 
were  selected  using  an  automated  information  system 
operated  by  the  Cryogenic  Data  Center.     This  bibliography 
of  references  emphasizes  the  use  of  cryog'enic  technology 
in  the  hydrogen  field.     Articles  are  indexed  under  40 
subject  headings  and  an  author  index  is  included.     Over 
1600  references  are  included  in  this  bibliography. 

Key  words:     Cryogenic  technology;  data;  energy;  fuel; 
hydrogen;  hydrogen  properties;  LNG/SNG;  production; 
safety;   storage 


INTRODUCTION 
The  Cryogenic  Data  Center  was  established  in  1958  to  assist 
the  staff  of  the  Cryogenics  Division,  other  organizations  within  the 
National  Bureau  of  Standards,   other  government  agencies  and  private 

industry,   in  keeping  up  with  the  flood  of  information  in  this  multi- 

(1 ,2) 
disciplinary  field.         "       The  field  of  cryogenics  is,  after  all,  defined 

by  a  temperature  range  rather  than  by  subject  or  discipline.     As  time 

has  gone  on  it  has  been  necessary  to  reassess,  on  several  occasions, 

the  breadth  of  information  being  entered  into  the  Cryogenic  Data 

Center's  Information  System.     This  has  been  necessary  because 

cryogenics  is  a  growing  field  and  with  a  relatively  constant  staff  it  has 


not  been  possible  to  keep  up  with  the  corresponding  growth  in  the 
literature.     Decisions  regarding  which  areas  can  be  covered  to  less 
depth  and  those  requiring  expansion  of  our  efforts  have  always  been 
made  in  concert  with  the  staff  of  the  NBS-  Cryogenics  Division  and 
other  technical  people  in  the  cryogenics  industry.     The  last  major 
redirection  took  place  in  early  1973.     The   result  was  a  net  change  of 
about  25  percent  in  our  coverage  of  the  current  literature  in  order  to 
adequately  cover  the  field  encompassed  by  the  present  bibliography. 

We  also  began  publishing  a  quarterly  titled  Hydrogen- Future  Fuel 

(3) 
which  is  issued  each  August,  November,   February  and  May.  The 

quarterly  and  this  publication  utilize  the  Data  Center's  Information 

System  as  the  source  of  the  references  contained   in  each.     These 

efforts  within  the  Cryogenic  Data  Center  were  done   in  concert  with  a 

much  larger  effort  in  other  sections  of  the  NBS- Cryogenics  Division. 

These  efforts  were  concerned  with  production,    storage,   applications, 

materials  compatibility,    metrology,   transmiss  ion  and  other  systems 

involving  cryogenic  hydrogen.     The  results  of  these  efforts  will  be 

summarized  in  a  National  Bureau  of  Standards  Special  Publication  to 

be  published   in  1975. 

One  other  effort  of  the  Cryogenics  Division  bearing  on  the 

subject  of  cryogenic  hydrogen  should  be  mentioned  at  this  point.     Since 

late  1972  the  Cryogenic  Data  Center  has  been  locating,    cataloging, 


VI 


and  abstracting  all  available  documents  dealing  directly  and  indirectly 
with  hydrogen  safety.     This  work  has  been  sponsored  by  the  National 
Aeronautics  and  Space  Administration's  Aerospace  Safety  Research  and 
Data  Institute  (ASRDI)  at  the  Lewis  Research  Center,   Cleveland,  Ohio. 
The  aim  has  been  to  supply  input  information  for  a  large  on-line  infor- 
mation bank  which  will  serve  as  a  national  resource  with  regard  to 
aerospace  safety.     We  have  also  been  engaged  in  preparing,  during  the 
past  year,   a  hydrogen  properties  handbook,  which  will  bring  together 
in  one  publication  all  available  data  on  hydrogen  properties  as  well  as 
giving  recommended  values.     This  document  is  in  editorial  review  and 
will  be  published  as  a  NASA  Special  Publication  similar  to  one  we 
prepared  on  oxygen  a  few  years  ago. 

We  have  tried  to  make  the  present  publication  as  complete  as 
possible,  but  we  would  appreciate  additional  references  from  any  of  our 
readers  who  may  see  an  omission.     As  the  title  states,  this  publication 

emphasizes  cryogenic  hydrogen  and  as  such  is  meant  to  complement 

(5) 
rather  than  duplicate  the  bibliography  edited  by  Cox. 

We  plan  tc  keep  this  bibliography  current  by  means  of  future 

issues  of  Hyd  rogen-Future  Fuel,  the  quarterly  mentioned  above. 

Comments  or  additions  should  be  sent  to  the  attention  of  the  first 

author  a*::  Cryogenic  Data  Center 

Institute  for  Basic  Standards 

National  Bureau  of  Standards 

Boulder,   Colorado    80302 


Vll 


The  bibliography  lists  the  references  under  40   subject  headings. 
A  given   reference  can  be  listed  under  more  than  one  heading.     The 
subject  headings  correspond  with  those  used  in  the  previously 
mentioned  quarterly  and  will  correspond  to  those  of  future  issues  of 
the  same  publication.     A  complete  author  index  is  also  included. 
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PRESENTED    AT    THE    WESTERN    GAS    PROCESSORS 
AND    OIL    REFINERS    ASSOCIATION    WTH    ANNUAL 
MEETING,    NEWPORT    BEACH,    CALIF.,     18PP    (OCT 
1972) 

GREGORY, D. P. 

THE    HYDROGEN    ECONOMY.       SCI.    AMFR.    VOL 
228,    NO.    1,    13-21     (JAN    1973) 

GREGORY, 0. P. 

HYDROGEN  AS  THE  UNIVERSAL  FUEL.   PAPER 
PRESENTED  AT  THE  IEEE  ANNUAL  MEETING,  NEW 
YORK,  N.  Y.,  MAR.  26-29,  6PP  (1973) 

GREGORY, D. P. 

HYDROGEN  -  TRANSP0RTA8LE  STORAPLF  ENERGY 
MEDIUM.   ASTRONAUT.  AERONAUT.  VOL  11,  NO. 
8,  38-<»3  (AUj  1973) 

GREGORY, 0. P. 

THE    HYDROGEN    ECONOMY.        SUBSTITUTE    NATURAL 
GAS    FROM    HYOROCARBON    LIQUIOS,     PROC.    SNG 
SYMP.     I,    ILLINOIS    INST.    OF    TECH., 
CHICAGO,    MAR    12-16,     1973.     INSTITUTE    OF 
GAS    TECHNOLOGY,     CHICAGO,    321-9     (1973) 


GRIFFITH, E.J. 
HYDROGEN    FUEL. 
<*5&    (MAR    1971,) 


NATURE     VOL    Z<*  8 ,     NO.    51*1*7, 


HAUSZ.W.       LEETH.G.       MEYER, C. 

ECO-ENERGY.        PAPER    PRESENTED    AT    7TH 
INTERSOCIETY    ENERGY    CONVERSION 
ENGINEERING    CONF.,    SAN    OIEGO,     CALIF., 
PAPER-729206    (SEP    25-29,    1972) 


KANDA.E. 

HYDROGEN    IN    CRYOGENIC    ENGINEERING. 
CRYOGEN.     ENG.     (TOKYO)     VOL    8,     NO.     5, 
173-80     (1973) 

LOOKING    AT    THE    HYDROGEN    ECONOMY.       NATURE 
VOL    21*3,     NO.     51*01*,     18<*-5     (MAY    1973) 

MARCHETTI,C. 

ABOUT    THE    USE    OF    HYOROGEN    AS    AN    ENERGY 
VECTOR.        NATO    AOVANCED    STUDY    INST., 
LECTURE,     ENTREVES,     ITALY,     SEP    5-l<»,     1973. 
EUROPEAN    ATOMIC    ENERGY    COMMUNITY,     ISPRA, 
ITALY,     REPT.     NO.    EUR/C- IS/562/73 . E,     ZZ    PP 
(1973) 

MARCHETTI.C. 

ABOUT  THE  USE  OF  HYOROGEN  AS  AN  ENERGY 
CARRIER.   NATO  ADVANCED  STUDY  INST., 
LECTURE,  ENTREVES,  ITALY,  SEP  5-i«»»  1973. 
EUROPEAN  ATOMIC  ENERGY  COMMUNITY,  ISPRA, 
ITALY,  REPT.  NO.  EUR/C-IS/70 0/73 . E,  21  PP 
(1973) 

MARCHETTI,C. 

HYOROGEN,  MASTER-KEY  TO  THE  ENERGY 
MARKET.   EURO  SPECTRA  VOL  10,  NO.  i* , 
117-29  (DEC  1971) 

MARCHETTI.C. 

HYOROGEN  ANO  ENERGY.   CHEM.  ECON.  ENG. 
REV.  VOL  5,     NO.  1,  7-27     (JAN  1973) 

MARCHFTTI.C. 

THE    USE    OF    HYOROGEN    AS    AN    ENERGY    CARRIER. 
SUPERCONDUCTING    MACHINES    ANO    OEVICES    - 
LARGE    SYSTEMS    APPLICATIONS.     NATO    AOVANCED 
STUDY    INSTITUTE,     LECTURES,     ENTREVES, 
ITALY,     SEP    5-l<*,     1973.     S.    FONER    ANO    8.    B. 
SCHWARTZ,     EDS.    PLENUM    PRESS,     NEW    YORK, 
5<,9-62     (197<«) 


HORO, J. 

CRYOGENIC  H(2)  ANO  NATIONAL  ENERGY  NEEOS. 
CRYOGENIC  ENGINEERING  CONFERENCE,  TO  BE 
HELD  IN  ATLANTA,  GEORGIA,  AUGUST  8,  9  AND 
10,  PAPER-N-1  (1973) 

HYDROGEN  FIGURES  IN  MANY  ENERGY 

PROPOSALS.   CHEM.  ENG.  NEWS  VOL  50,  NO. 
kO,    33-1*    (OCT  1972) 

HYDROGEN  FUEL  ECONOMY.  WIOE-RANGING 

CHANGES.   CHEM.  ENG.  NEWS  VOL  50,  NO.  28, 
27-30  (JUL  1972) 

HYDRCGEN  FUEL  USE  CALLS  FOR  NEW  SOURCE. 

CHEM.  ENG.  NEWS  VOL  50,  NO.  27,  16-8  (JUL 
1972) 

HYDROGEN  -  LIKELY  FUEL  OF  THE  FUTURE. 

CHEM.  ENG.  NEWS  VOL  50,  NO.  26,  lk-7     (JUN 
1972) 


MAUGH,T.H.  ,  II 

HYDROGEN  -  SYNTHETIC  FUEL  OF  THE  FUTURE. 
SCIENCE  VOL  178,  NO.  <*063,  8«»9-52  (NOV 
1972) 

MCAULIFFE.C.A. 

THE    HYDROGEN    ECONOMY.       CHEM.     BRIT.     VOL    9, 
NO.    12,     559-63     (OEC    1973) 

MEADOWS, P.       OE    CARLO, J. A. 

HYOROGEN.       MINERAL    FACTS    ANO    PROBLEMS, 
1970    EOITION,     BUREAU    OF    MINES, 
WASHINGTON,     D.     C. ,    BULLETIN    NO.     650, 
97-109     (JUN    1971) 

NUCKOLLS, J.       WOOD.L.       THIESSEN,A. 
ZIMMERMAN, G. 

LASER    COMPRESSION    OF    MATTER    TO    SUPER-HIGH 
DENSITIES.    THERMONUCLEAR     (CTR) 
APPLICATIONS.       NATURE    (LONOON)     VOL    239, 
NO.     5368,     139-^2     (SEP    1972) 


JONES, L.W. 

LIQUID  HYOROGEN  AS  A  FUEL  FOR  THE 

FUTURE.   SCIENCE  VOL  171*,     367-70  (OCT  1971) 


OHTA.T. 

LH(2)     AS     ENGINE    FUEL.       CRYOGEN.     ENG. 
(TOKYO)     VOL    8,     NO.    2,    52-8     (1973) 
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<♦ PROPERTIES    OF    LIQUIO    AND        (CONT.) 


OHTA.T. 

FUEL    FOR    TOMORROW.    LIQUIO    HYOROGEN. 
LOW-TEMPERATURE    ENGINEERING    TECHNOLOGY. 
BUSSEI     VOL    13,    NO.    7,     1,05-9    (1972) 

RUSSELL, J. L., JR. 

NUCLEAR  WATER  SPLITTING  AND  THE  HYDROGEN 
ECONOMY.   POWER  ENG.  VOL  78,  NO.  k,    1,8-51 
(APR  197*») 

SEGUIER,F. 

HYDROGEN  ANO  THE  CONQUEST  OF  THE  ENERGY 
MARKET.   RECHERCHE  (PARIS)  VOL  3,  NO.  28, 
980-1  (NOV  1972) 

SEIFRITZ, V.W. 

THE    HYDROGEN    ECONOMY    -    A    LONG-TERM    ANSWER 
TO    THE    ENERGY    PROBLEM.       CHIMIA    VOL    28, 
NO.    7,     323-1,0     (JUL    197i») 

SLIEPCEVICH.C.M.   LOTT.J.L. 

CAN  WE  AFFORD  A  CLEANER  VEHICLE  FUEL. 
PROC.  OKLA.  ACAD.  SCI.  VOL  52,  125-33 
(1972) 

SMALL, W.J.   FELTERMAN.D.E. 
BONNER, T.F. ,JR. 

ALTERNATE  FUELS  FOR  TRANSPORTATION.  PART 
I.  HYDROGEN  FOR  AIRCRAFT.   MECH.  ENG.  VOL 
96,  NO.  5,  18-24,  (MAY  1971,) 

THE  SKEPTICAL  CHYMIST.  (FIRST  STEPS 

TOWARDS  THE  HYDROGEN  ECONOMY) .  CHEM. 
BRIT.  VOL  10,  NO.  5,  179  (MAY  1971*) 

THE  WIND  OF  HYDROGEN  AND  OF  CHANGE  BLEW 
GENTLE,  CLEAN  AND  PERSISTENT  AT  MIAMI. 
(REPORT  IN  THE  THEME  CONFERENCE).   NATURE 
(LONDON)  VOL  2U8,  N(5.  51,50,  628-9  (APR 
197<t) 


ADAMS, R.O.   OIGIALLONARDO,A. 

ADSORPTION  ON  PLUTONIUM.  PART  I. 
NITROGEN,  OXYGEN,  HYDROGEN,  AND  CARBON 
MONOXIDE.   DOW  CHEMICAL  CO.,  GOLDEN, 
COLO.,  ROCKY  FLATS  OIV.,  REPT.  NO. 
RFP-11,56,  ATOMIC  ENERGY  COMMISSION 
CONTRACT  NO.  AT (29-1 ) -1106,  7PP  (JUN 
1971) 

ANDERSON, A. H.   L ITTLEWOOO, A.B . 

EFFECT  OF  ORGANIC  VAPOUR  MOLECULES  ON  THE 
THERMAL  CONDUCTIVITY  AND  VISCOSITY  OF 
HYOROGEN  AND  HELIUM.   J.  CHEM.  SOC, 
FARADAY  TRANS.  I  VOL  70,  PT  .  <+,  616-27 
(197',) 

BALDWIN, R.B.   FULLER, M.E.   HILLMAN.J.S. 
ET  AL 

SECONO  LIMIT  OF  HYDROGEN  +  OXYGEN 
MIXTURES.  THE  REACTION  H*HO(2).   J.  CHEM. 
SOC,  FARAOAY  TRANS.  I  VOL  70,  PT.  i» , 
635-1,1  (1971+) 

BARKER, P. G.   HAL  STEAD ,M. P.   PURNELL,J.H. 
PHOTOCHEMICAL  INHIBITION  IN  CRYOGENIC 
REACTION  SYSTEMS.   TRANS.  FARADAY  SOC. 
VOL  65,  NO.  9,  2^0^-H  (1969) 

BEENAKKER.J.J.M.   KNAAP,H.F.P. 
SANCTUARY, 8. C. 

EXPERIMENTAL  INFORMATION  ON  THE  ANGLE 
DEPENDENT  INTERACTION  BETWEEN  POLYATOMIC 
MOLECULES.   TRANSPORT  PHENOMENA  -  1973. 
AMERICAN  INST.  OF  PHYSICS,  N.  Y.,  CONF. 
PROC.  NO.  11,  21-50  (1973) 

BEENAKKER.J.J.M.   MCCOURT,F.R. 

MAGNETIC  AND  ELECTRIC  EFFECTS  ON 
TRANSPORT  PROPERTIES.   ANNU.  REV.  PHYS. 
CHEM.  VOL  21,  1*7-72  (1970) 


WILLIAMS, L.O. 

CLEAN  ENERGY  VIA  CRYOGENIC  TECHNOLOGY. 
CRYOGENIC  ENGINEERING  CONFERENCE, 
COLORAOO  UNIV.,  BOULDER,  PAPER  A-5  (AUG 
1972) 

WINSCHE.W.E.   3HEEHAN.T.V.   HOFFMAN, K.C. 
HYDROGEN  -  A  CLEAN  FUEL  FOR  UReAN  AREAS. 
INTERSOCIETY  ENERGY  CONVERSION 
ENGINEERING  CONF.,  PROC.  1971.  SOCIETY  OF 
AUTOMOTIVE  ENGINEERS,  NEW  YORK,  23-8 
(1971) 

WINSCHE.W.E.   HOFFMAN, K.C.   SALZANCF.J. 
HYDROGEN.  ITS  FUTURE  ROLE  IN  THE  NATIONS 
ENERGY  ECONOMY.   SCIENCE  VOL  180,  NO. 
1*093,  1325-32  (JUN  1973) 


i» PROPERTIES  OF  LIQUID  ANO 

GASEOUS  HYDROGEN 


BERESTENKO.V.M.   KOSOV,N.D. 

COEFFICIENTS  OF  THE  MUTUAL  DIFFUSION  OF 
CARBON  DIOXIDE  INTO  HYOROGEN,  HELIUM, 
NITROGEN,  AND  ARGON  AT  HIGH  PRESSURES. 
IZV.  AKAD.  NAUK  KAZ.  SSR,  SER.  FIZ.  MAT. 
VOL  9,  NO.  6,  38-<*l  (1971) 

BEREZNYAK,N.G.   BOGOY AVLENSKI I , I. V  . 
KARNATSEVICH,L.V. 
VAPOR  PRESSURE  OF  LIQUID 

HYDROGEN-DEUTERIUM  SOLUTIONS  BELOW  20.1, 
K.   SOV.  PHYS.  JETP  VOL  36,  NO.  2,  30i*-6 
(FEB  1973)  TRANSL.  OF  ZH.  EKSP.  TEOR. 
FIZ.  VOL  63,  NO.  2,  573  (AUG  1972) 

BORISOV.S.F.   KULEV.A.N.   PORODNO V , B . T . 
SUETIN,P.E. 

GAS-SURFACE  INTERACTION  AND  THE 
THERMOMOLECULAR  PRESSURE  DIFFERENCE. 
SOV.  PHYS.  TECH.  PHYS.  VOL  18,  NO.  9, 
121*2-5     (MAR  1971,)  TRANSL.  OF  ZH.  TEKH. 
FIZ.  NO.  1*3,  1973-8  (SEP  1973) 


ABDULLINA.S.B.   KOSOV.N.D. 

COEFFICIENTS  OF  THE  SELFD IFFUS ION  OF 
HYDROGEN  ANO  HELIUM  IN  THE  30  0  -  53  K 
RANGE.   IZV.  AKAO.  NAUK  KAZ.  SSR,  SER. 
FIX. -MAT.  VOL  9,  NO.  i»«  61-1*  (1971) 
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BREEDVELD.G.J.F.   PRAUSNI TZ , J . M . 

THERMODYNAMIC  PROPERTIES  OF  SUPERCRITICAL 
FLUIOS  AND  THEIR  MIXTURES  AT  VERY  HIGH 
PRESSURES.   AICHE  J.  VOL  19,  NO.  i* , 
783-96  (JUL  1973) 


4 PROPERTIES  OF  LIQUID  AND   (CCNT.) 


4 PROPERTIES  OF  LIQUID  AND   (CONT.) 


BUGROV.V.P.   ZAKHAROV.S.M. 

HYDROGEN  PERMEABILITY  OF  NICKEL  MEMBRANES 
IN  THE  PRESENCE  OF  CARBON  DIOXIDE  ANO 
ARGON.   TR.  MOSK.  ENERG.  INST.  NO.  104, 
46-50  (1972) 

3URGMANS, A.L.   WANG.F.C.   ADA IR, T . W. , II I . 
INFLUENCE  OF  THE  NUCLEAR  SPIN  CN  THE 
THERMOMAGNETIC  TORQUE.   J.  CHEM.  PHYS. 
VOL  60,  NO.  5,  1732-9  (MAR  1974) 

CARTER, H.G.   BULLOCK, R.E. 

THERMODYNAMIC  ANO  TRANSPORT  PROPERTIES  OF 
FROZEN  ANO  REACTING  PH2-3H2  MIXTURES. 
NATIONAL  SYMPOSIUM  ON  NATURAL  AND  MANMAOE 
RADIATION  IN  SPACE,  CONF.  PROC,  NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
WASHINGTON,  0.  C  476-80  (JAN  1972) 

CARTER, H.G.   BULLOCK, R.E. 

THERMODYNAMIC  ANO  TRANSPORT  PROPERTIES  OF 
FROZEN  ANO  REACTING 

PAFAHYDROGEN-ORTHOHYDROGEN  MIXTURES. 
GENERAL  DYNAMICS,  FORT  WORTH,  TEX. 
NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION  REPT.  NO.  NASA-TM-X-2440  . 
PRCCEEOINGS  OF  THE  NATIONAL  SYMP.  ON 
NATURAL  ANO  MANMADE  RADIATION  IN  SPACE, 
476-80  (JAN  1972) 


ELEY,O.D.        FORREST, H.        PEARCE,O.R. 
RUDHAM,R. 

EXTRINSIC    MAGNETIC    FIELD    EFFECT     ON 
PARAHYDROGEN    ANO    ORTHOOEUTERIUM 
CONVERSION    CATALYSEO    BY    NEOOYMIUM    OXIOE. 
J.    CHEM.     SOC,    CHEM.     COMMUN.     NO.     21, 
1176-7     (NOV    1972) 

ENGLAND, W.        ETTERS,R.D.       RAICH, J. 
OANILOWICZ.R.L. 

CHARACTER  OF  THE  PAIR  INTERACTION  IN 
SOLID  AND  GASEOUS  H(2).   PHYS.  REV.  LETT. 
VOL  32,  NO.  14,  758-61  (APR  1974) 

ESELSON.B.N.   BLAGOI.YU.P.   GRIGORE V , V . N. 
MANZHELII,V.G.   ET  AL 

PROPERTIES  OF  LIQUIO  AND  SOLIO  HYDROGEN. 
COMMITTEE  OF  STANOAROS,  MEASURES  ANO 
MEASURING  INSTRUMENTS  OF  THE  USSR  COUNCIL 
OF  MINISTERS,  GOVERNMENT  STANDARDS 
SERVICE  HANDBOOK  NO.  1.   IZDATELSTVO 
STANOARTOV,  MOSCOW  (1969).   TRANSL.  BY 
ISRAEL  PROGRAM  FOR  SCIENTIFIC 
TRANSLATIONS,  JERUSALEM  (1971) 

EWING,G.E. 

INTERMOLECULAR    INTERACTIONS.     VAN    OER 
WAALS    MOLECULES.       ANGEW.    CHEM.    VOL    11, 
NO.     6,    486-95     (JUN    1972) 


CHANG, E.S. 

ELASTIC  SCATTERING  OF  VERY  SLOW  ELECTRONS 
BY  MOLECULES.  PHYS.  REV.  A  VOL  9,  NO.  4, 
1644-55     (APR    1974) 

DAW8ARN,R.       COBLE, J. A. 

ABILITY    OF    FREON    C-318     TO    TRAP    HYDROGEN 
ON    A    77    K    CRYOSURFACE.       ARNOLD 
ENGINEERING    DEVELOPMENT    CENTER,     ARNOLD 
AIP    FORCE    STATION,     TENN.,    REPT.,    25PP 
(1971) 

DEAN, J. W. 

A  TABULATION  OF  THE  THERMOOYN APIC 
PROPERTIES  OF  NORMAL  HYOROGEN  FRCM  LOW 
TEMPERATURES  TO  300  DEGREES  K  AND  FROM  1 
TO  100  ATMOSPHERES.   NAT.  BUR.  STAND. 
TECH.  NOTE  120,  71PP  (NOV  1961) 

□ONOI,M.G.   VALBUSA.V.   SCOLES,G. 

ENERGY  DEPENDENCE  OF  THE  DIFFERENTIAL 
COLLISION  CROSS  SECTION  FOR  HYOPCGEN  AT 
THERMAL  ENERGIES.   CHEM.  PHYS.  LETT.  VOL 
17,  NO.  1,  137-41  (NOV  1972) 

OYMONO,J.H.   SMITH, E.B. 

THE  VIRIAL  COEFFICIENTS  OF  GASES  -  A 
CRITICAL  COMPILATION.   OXFORD  SCIENCE 
RESEARCH  PAPERS  NO.  2.  CLARENDON  PRESS, 
OXFORO,  ENGLAND,  247PP  (1969) 

EDMISTER.W.C. 

APPLIEO  HYOROCARBON  THERMODYNAMICS.  PART 
48  -  ISOTHERMAL  ENTHALPY  DIFFERENCES  FROM 
ISORARIC  EQUILIBRIA  OATA.   HYDROCARBON 
PROCESS.  VOL  52,  NO.  4,  175-81  (APR  1973) 
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FENNER,W.R.   HYATT, H. A.   KELLAM,J.M. 
PORLCS.P.S. 

RAMAN  CROSS  SECTION  OF  SOME  SIMPLE  GASES. 
J.  OPT.  SOC.  AMER.  VOL  63,  NO.  1,  73-7 
(JAN  1973) 

FLEURY,P.A.   MCTAGUE.J.P. 

SHOPT-WAVELENGTH  COLLECTIVE  EXCITATIONS 
IN  LIQUIO  AND  SOLIO  HYOROGEN.   PHYS.  REV. 
LETT.  VOL  31,  NO.  15,  914-8  (OCT  1973) 

FOLMAN.M.   KOZIROVSKI,Y. 

INDUCED  INFRARED  ADSORPTION  IN  H(2), 
0(2),  ANO  HO  ADSORBED  ON  HIGH  SURFACE 
AERA  NACL  ANO  CAL.   J.  COLLOIO 
INTERFACE  SCI.  VOL  38,  NO.  1,  51-7  (JAN 
1972) 

GALLAGHER, R.J.   FENN.J.B. 

RELAXATION  RATES  FROM  TIME  OF  FLIGHT 
ANALYSIS  OF  MOLECULAR  BEAMS.   J.  CHEM. 
PHYS.  VOL  60,  NO.  9,  3487-91  (MAY  1974) 

GALLAGHER, R.J.   FENN.J.B. 

ROTATIONAL  RELAXATION  OF  MOLECULAR 
HYDROGEN.   J.  CHEM.  PHYS.  VOL  60,  NO.  9, 
3492-9  (MAY  1974) 

GEILIKMAN.B.T. 

MELTING  TEMPERATURE  OF  QUANTUM  CRYSTALS 
AND  THE  PROBLEM  OF  SUPERFLUIO  HYDROGEN. 
SOV.  PHYS.  SOLIO  STATE  VOL  15,  NO.  11, 
2194-6  (MAY  1974)  TRANSL.  OF  FIZ.  TVERD. 
TELA  VOL  15,  NO.  11,  3293-7  (NOV  1973) 

GIBBS, P. W.   GRAY,C.G.   HUNT, J. L.   ET  AL 

NEW  ROTATIONAL  TRANSITION  IN  THE  HYOROGEN 
MOLECULE.   PHYS.  REV.  LETT.  VOL  33,  NO. 
5,  256-8  (JUL  1974) 


k PROPERTIES    OF    LIQUID    AND       (CONT.) 


t* PROPERTIES    OF    LIQUID    ANO       (CONT.) 


GOLDMAN, I. I.       YANG.C. 

THE    ELECTRON-LATTICE    INTERACTION    ENERGY 
OF    STRONGLY    COMPRESSEO    MATTER.        PHYS. 
LETT.    A    VOL    hi,    NO.     1,     5-6     (AUG    1972) 

GRACKI, J. A. 

THE    VISCOSITY    OF    COMPRESSED    NITROGEN, 
HELIUM,    HYDROGEN,     ANO    ARGON    FROM    -100    C 
TO    25    C.       BROWN    UNIV.,     PROVIDENCE,     R.    I., 
PH.D.     THESIS.     AVAILABLE    UNIVERSITY 
MICROFILMS,    ANN    ARBOR,     MICH.,     ORCER    NO. 
70-872'*,    148PP     (1969) 

GRIGOREV,F.V.       KORMER.S.B. 
MIKHAILOVA.O.L.       ET    AL 
EXPERIMENTAL    DETERMINATION    OF     THE 
COMPRESSIBILITY    OF    HYDROGEN    AT    DENSITIES 
0.5    -    2    G/CM(3).     METALLIZATION    CF 
HYDROGEN.       JETP    LETT.     VOL    16,     NO.    5, 
201-«»     (SEP    1972)     TRANSL.    OF    ZH.     EKSP. 
TEOR.     FIZ.     PISMA    REO.     VOL    16,     NO.    5, 
286-90     (SEP    1972) 

GRISHIN,V.V.       KOMOV,V.F.       REUTT.V.SH. 
SHEVYAKOV.G.G. 

EXPERIMENTAL    STUOY    OF    EVAPORATION    AND 
COMBUSTION    OF    LIQUEFIED    GASES     FROM    A    FREE 
SURFACE.       HEAT    TRANSFER    SOV.     RES.    VOL    5, 
NO.    5,     91-5     (SEP-OCT    1973) 

HARMSEL.H.TER 

THE    HEAT    OF    VAPORIZATION    OF    HYDROGEN    AND 
OF    HELIUM.       LEIOEN    RIJKSUNI VE RS ITE IT, 
NETHERLANDS,     PH.D.     THESIS,    68PF     (DEC 
1966) 

HAWKE.R.S.   DUERRE.D.E.   HUEBEL.J.G. 
ET  AL 

ISENTROPIC  COMPRESSION  OF  FUSED  QUARTZ 
AND  LIQUID  HYDROGEN  TO  SEVERAL  MEGABARS. 
HIGH  PRESSURE  PHYSICS  AND  PLANETARY 
INTERIORS  CONF.,  HOUSTON,  TEX., 
CONF-720318,  MAR  1972.  CALIFORNIA  UNIV., 
LIVERMORE,  LAWRENCE  LIVERMORE  LAB.,  REPT. 
NO.  UCRL-73638,  SPONSORED  BY  ATOMIC 
ENERGY  COMMISSION,  15PP  (APR  1972) 

HAYWARD,D.O.   TAYLOR, N. 

SOME  FUNDAMENTAL  PROBLEMS  IN  THE 
MEASUREMENT  OF  STICKING  PROBABILITIES  OF 
GASES  ON  METAL  FILMS.   J.  SCI.  INSTRUM. 
VOL  <*!*■,    NO.  5,  327-35  (MAY  1967) 

HENDRICKS, R.C.   PELLER.I.C.   BARON, A. K. 
JOULE-THOMSON  INVERSION  CURVES  ANO 
RELATED  COEFFICIENTS  FOR  SEVERAL  SIMPLE 
FLUIDS.   NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  CLEVELAND,  OHIC,  LEWIS 
RESEARCH  CENTER,  TECH.  NOTE  NO.  NASA  TN 
D-6807,  60PP  (JUL  1972) 
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METHOD    AND    APPARATUS    FOR    COORDINATING 
PROPULSION    IN    A    SINGLE    STAGE    SPACE 
FLIGHT.       U.    S.     PATENT    NO.     3,756,024    (SEP 
1973) 


HOULDER.J.M. 

LIGHTWEIGHT  TANK  FOR  LOW  TEMPERATURE 
LIQUIOS.   BRITISH  PATENT  NO.  1,232,576 
(MAY  1971) 

HUANG, D.H. 

COMPOSITE    WALL    FOR    A    REGENERATI VELY 
COOLED    THRUST    CHAMBER    OF    A    LIOUID 
PROPELLANT    ROCKET    ENGINE.       U.    S.     PATENT 
NO.     3,780,533     (DEC    1973) 

IKTERRANTE,L.V.       WENTORF, R. H. , JR. 

CLOSED    CYCLE    THERMOCHEM ICAL    PRODUCTION    OF 
HYDROGEN    ANO    OXYGEN.       U.    S.     PATENT    NO. 
3,821,358     (JUN    1974) 


KELLEY,C.S.        THORN, F.H, 
SEPARATION    OF    GASES. 
3,729,944     (MAY    1973) 


U.  S.  PATENT  NO. 


KMECAK.R.A.   KOVACH.S.M. 

HYDROGEN  PRODUCTION  AND  UTILIZATION. 
S.  PATENT  NO.  3,725,246  (APR  1973) 


LARIMORE,O.B.   CHRISTENSEN,R. T . 
PURIFICATION  OF  HYDROGEN.   U.  S. 
NO.  3,719,740  (MAR  1973) 


PATENT 


GEORGE, C.   GEORGE, C. 

NON-FOSSIL  FUEL  PROCESS  FOR  PRODUCTION  OF 
HYDROGEN  AND  OXYGEN.   U.  S.  PATENT  NO. 
3,802,993  (APR  1974) 


LEDWITH,W.A. 

ROCKET  FUEL  SYSTEM. 
3,028,729  (APR  1962) 


U.    S.     PATENT    NO. 


LEITENBERGER.H.       LIEBGOTT.H. 
SCHMIDT, H.J.       WUELLENWEBER,H. 
HYDROGEN    FROM    METHANOL    ANO    STEAM.       GERMAN 
PATENT    NO.     2,220,617,     13PP     (NOV     1973) 
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20 PATENTS   (CONT.) 


LINOE.H. 

IMPROVEMENTS  IN  OR  RELATING  TO  THE 
SEPARATION  OF  HYOROGEN  CONTAINING  GAS 
MIXTURES.   BRITISH  PATENT  NO.  1,216,256 
(DEC  1970) 

LORO,H.C. i III. 

ANALYSIS  OF  H YOROGEN-OEUTERIUM  MIXTURES. 
U.S.  PATENT  APPLICATION  NO.  SN-87550, 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  CASE  NO.  NPO-11322, 
CONTRACT  NO.  NAS7-100,  12PP  (NOV  1970) 

LUMMUS  CO.,  NEW  YORK 

PURIFICATION  OF  GASES.   BRITISH  PATENT 
NO.  1,196,610,  5PP  (JUL  1970) 

MCGREW.J.L. 

CELLULAR    INSULATION    FOR    USE    WITH    LOW 
TEMPERATURE    LIQUIOS.        U.    S.    PATENT    NO. 
3,755,056    (AUG    1973) 

MERRIMAN, J.R.   PASHLEY.J.H. 

STEPHENSON, M.J.   DUNTHORN.O .1 . 
SEPARATION  OF  HELIUM  AND  HYOROGEh  FROM 
METHANE.   GERMAN  PATENT  NO.  225052<t  (APR 
1973) 

MUENGER.J.R.   ALEX ANDER, D  .L . 

METHOD  ANO  APPARATUS  FOR  CRYOGENIC  GAS 
SEPARATION.   U.  S.  PATENT  NO.  3,606,761 
(SEP  1971) 

REILLY.J.J.       WISWALL.R.H..JR. 

SEPARATION    OF    HYDROGEN    FROM    OTHER    GASES. 
U.     S.    PATENT    NO.     3,793, (,35     (FEB    197<t) 


REILLY.J.J.   WISWALL,R.H. ,JR. 

ALLOYS  FOR  ISOLATION  OF  HYOROGEN. 
PATENT  NO.  3,825,418  (JUL  197<») 


U.  S. 


RICHARO,L.L.   GILLES,A.P. 

LOW-TEMPEPATURE  L IQUEFIED-GAS  STORAGE 
RESERVOIR.   U.  S.  PATENT  NO.  3,754,675 
(AUG  1973) 


SPACIL.H.S. 

HYOROGEN  PROOUCTION  BY  DISSOCIATION  OF 
STEAM  WITH  LIQUID  TIN.   U.  S.  PATENT  NO. 
3,821,362  (JUN  1974) 

SWAIN, M.R. 

HYDROGEN  ENGINE  AND  METHOD  OF  FUELING 
SAME.   U.  S.  PATENT  NO.  3,799,124  (MAR 
1974) 

TABATA.J. 

APPARATUS  FOR  MOUNTING  LOW  TEMPERATURE 
LIQUID  STORAGE  TANKS.   U.  S.  PATENT  NO. 
3,767,150  (OCT  1973) 

TEISSONEY, J. P.   SCHLINGER.W.G. 

SEPARATING  CARBON  DIOXIOE  ANO  HYOROGEN. 
BRITISH  PATENT  NO.  13112<49,  8PP  (MAR 
1973) 

TOOEREANU,C.   DIMITRIU.I.   FILIP,R. 
ICHIM.D. 

IMPPOVEO  PURIFICATION  OF  ELECTROLYTIC 
HYOROGEN  FROM  SODIUM  HYOROXIOE.   ROMANIAN 
PATENT  NO.  54,891,  2PP  (SEP  1972) 

WEITH, J.D. 

HYDROCARBON-HYDROGEN  SEPARATION  METHOO. 
U.  S.  PATENT  NO.  3,753,892  (AUG  1973) 

WHITE, R.J. 

CATALYTIC  SYNTHESIS  GAS  MANUFACTURE.   U. 
S.  PATENT  NO.  3,759,677  (SEP  1973) 

WHITE, R.J. 

GAS  PROOUCTION.   U.  S.  PATENT  NO. 
3,765,851  (OCT  1973) 

WHITE, R.J. 

HYOROGEN  MANUFACTURE.   U.  S.  PATENT  NO. 
3,823,227  (JUL  1974) 

ZWEIFEL.F. 

HYDROGEN  HEATING  SYSTEM.   U.  S.  PATENT 
NO.  3,784,096  (JAN  197*,) 


ROMAN, W.G. 

SPACE  VEHICLE.   U.  S.  PATENT  NO. 
3,620,325  (JUN  1974) 


21- 


■AIRCRAFT  APPLICATIONS 


RUHEMANN.M.S.W.   MERCER, S. 

RECOVERY  OF  GASES.   U.  S.,  PATENT  NO. 
3,643,452  (FEB  1972) 

SEROV.V.I.       KONONOV.V.M. 

DEVICE    FOR    EXAMINING    THE    SENSITIVITY    OF 
AN    EXPLOSIVE    OXYGEN-HYDROGEN    MIXTURE    TO 
IGNITION    CAUSED    BY    THE     IMPACT     OF    SOLIDS, 
U.S.S.R.    PATENT    NO.     366,398     (JAN    1973) 

SHINAGAWA,M.       MEZU.H. 

ELECTROLYTIC    PROCESS    OF    PREPARING    PURE 
HYDROGEN.       U.     S.     PATENT    REISSUE    NO. 
28,083     (JUL    1974) 


ALEXANDER, A. O. 

ECONOMIC  STUOY  OF  FUTURE  AIRCRAFT  FUELS, 
NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION  TECH.  MEMO.  NO.  NASA 
TMX-62180,  30  PP  (SEP  1972) 

AUSTIN, A. L.   SAWYER, R.F. 

THE  HYDROGEN  FUEL  ECONOMY  ANO  AIRCRAFT 
PROPULSION.   AIAA/SAE  9TH  PROPULSION 
CONFERENCE,  LAS  VEGAS,  NEV.,  NOV  5-7, 
PAPER-73-1319  (1973) 


SMITH, C.S.   MCLEOO,W.J. 

HYDROGEN  MANJFACTURE  USING  CENTRIFUGAL 
COMPRESSORS.   U.  S.  PATENT  NO.  3,801,708 
(APR  1971,) 
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BERRY, W.   CALLESON,R.   ESPIL,J.   ET  AL 
A  FUEL  CONSERVATION  STUDY  FOR  TRANSPORT 
AIRCRAFT  UTILIZING  AOVANCED  TECHNOLOGY 
AND  HYDROGEN  FUEL.   NATIONAL  AEPCNAUTICS 
AND  SPACE  ADMINISTRATION,  LANGLEY 
STATION,  VA.,  LANGLEY  RESEARCH  CENTER, 
CONTRACT  REPT.  NO.  NASA  CR-1122C*  (NOV 
1972) 

BREWER, G.D. 

THE  CASE  FOR  HYDROGEN-FUELED  AIRCRAFT. 
AIAA/SAE  9TH  PROPULSION  CONFERENCE,  LAS 
VEGAS,  NEV.,  NOV  5-7,  PAPER-73-1323 
(1973) 

BREWER, G.D. 

THE    CASE    FOR    HYDROGEN-FUELED    TRANSPORT 
AIRCRAFT.       ASTRONAUT.     AERONAUT.     VOL    12, 
NO.    5,     <i0-51     (MAY    197<t> 

COVAULT.C. 

FUEL  SHORTAGES  SPUR  HYDROGEN  INTEREST. 
AVIAT.  WEEK  SPACE  TECHNOL.  VOL  99,  NO. 
25,    38-1*2     (OEC    1973) 

DUPONT, A. A. 

LIQUID    HYDROGEN    AS    A    SUPERSOMC    TRANSPORT 
FUEL.       ADVANCES    IN    CRYOGENIC    ENGINEERING 
VOL    12,    1-10     (PROC.     1966    CRYOGENIC    ENG. 
CONF.)     PLENUM    PRESS,     INC.,     NEW    YORK 
PAPER    A-l     (1967) 

ESCHER.W.J.D. 

PROSPECTS  FOR  LIQUIO  HYOROGEN  FUELED 
COMMERCIAL  AIRCRAFT.   ESCHER  TECHNOLOGY 
ASSOC,  ST.  JOHNS,  MICH.,  REPT.  NO. 
PR-37,  00  PP  (SEP  1973) 


MARCHETTI,C. 

HYDROGEN,  MASTER-KEY  TO  THE  ENERGY 
MARKET.   EURO  SPECTRA  VOL  10,  NO.  it, 
117-29  (DEC  1971) 

PETERSEN, R.H.   WATERS, M.H. 

HYPERSONIC  TRANSPORTS  -  ECONOMICS  ANO 
ENVIRONMENTAL  EFFECTS.   NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
MOFFETT  FIELD,  CALIF.,  OFFICE  OF 
AERONAUTICS  ANO  SPACE  TECHNOLOGY,  TECH. 
MEMO.  NO.  NASA  TMX-62,193,  13PP  (OCT 
1972) 

REED,T.B.   LERNER.R.M. 

METHANOL.  A  VERSATILE  FUEL  FOR  IMMEDIATE 
USE.   SCIENCE  VOL  182,  NO.  1*119,  1299-30'* 
(OEC  1973) 

SEIFRITZ,V.W. 

THE  HYDROGEN  ECONOMY  -  A  LONG-TERM  ANSWER 
TO  THE  ENERGY  PROBLEM.   CHIMIA  VOL  28, 
NO.  7,  323-<*0  (JUL  197i») 

SMALL, W.J.   FELTERMAN,D.E. 
BONNER, T.F., JR. 

ALTERNATE  FUELS  FOR  TRANSPORTATION.  PART 
I.  HYOROGEN  FOR  AIRCRAFT.   MECH.  ENG.  VOL 
96,  NO.  5,  18-21*  (MAY  197<«) 

STOCKHAM.T.L.   L  ICC IARDELLO , M . R . 
DESIGN,  FABRICATION,  ANO  TEST  OF 
HYOROGEN-COOLEO  STRUCTURAL  PANELS. 
MATERIAL  EVALUATION  ANO  PANEL 
FABRICATION.   BELL  AEROSPACE  CO., 
BUFFALO,  N.Y.  REPT.  AIR  FORCE  SYSTEMS 
COMMAND,  WRIGHT-PATTERSON  AFB,  OHIO, 
FLIGHT  DYNAMICS  LAB.  REPT.  NO. 
AFF0L-TR-69-6i*-V0L  II,  CONTRACT  NO.  AF 
33(615)-53Qi*,  92PP  (MAR  1970) 


ESCHER.W.J.D. 

HYDROGEN  FUELED  COMMERCIAL  AIRCRAFT. 
ASTRONAUT.  AERONAUT.  VOL  10,  NO.  12,  16-7 
(DEC  1972) 


ZZ GROUND  TRANSPORTATION 

APPLICATIONS 


HIRST, E. 

ENERGY  CONSUMPTION  FPR  TRANSPORTATION  IN 
THE  U.S.   OAK  RIDGE  NATIONAL  LAB.,  TENN., 
REPT.  NO.  ORNL-NSF-EP-15.  NATIONAL 
SCIENCE  FOUNDATION,  WASHINGTON,  D.  C, 
RANN  PROGRAM  INTERAGENCY  AGREEMENT  NO. 
AAA-R-i*-79.  ATOMIC  ENERGY  COMMISSION 
CONTRACT  NO.  W-7<+05-ENG-26,  38PP  (MAR 
1972) 

JACKSON, L.R.   ANDERSON, M.S. 

A  CARBON  DIOXIDE  PURGE  AND  THERMAL 
PROTECTION  SYSTEM  FOR  LIQUID  HYDROGEN 
TANKS  OF  HYPERSONIC  AIRPLANES.   ADVANCES 
IN  CRYOGENIC  ENGINEERING  VOL  12,  11*6-56 
(PROC.  1966  CRYOGENIC  ENG.  CONF.)  PLENUM 
PRESS,  INC.,  NEW  YORK,  PAPER  B-12  (1967) 

JOHNSON, J. E. 

THE    ECONOMICS     OF    LIQUID    HYDROGEN    SUPPLY 
FOR    AIR    TRANSPORTATION.       CRYOGENIC 
ENGINEERING    CONF.,    GEORGIA    INST.    OF 
TECH.,     ATLANTA,     PAPER-Q-18    12PP     (AUG 
1973) 
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AUSTIN, A. L. 

A    SURVEY    OF    HYOROGENS    POTENTIAL     AS    A 
VEHICULAR    FUEL.       CALIFORNIA    UNIV., 
LIVERMORE,    LAWRENCE    RADIATION    LAB.,    REPT. 
NO.    UCRL-51228,    TO    OFFICE    OF    SCIENCE    AND 
TECHNOLOGY,     WASHINGTON,    0.     C,    36    PP     (JUN 
1972) 

AUTOMOTIVE    LNG.    HYOROGENS    HARBINGER. 

CRYOGEN.     INO.    GASES    VOL    9,    NO.    1,    19-20 
(JAN-FEB    197«*> 

BACKHAUS.H. 

A    FUEL    FOR    MOTOR    VEHICLES.       GAS    WAERME 
INT.     VOL     21,     257-61*     (JUN    1972) 

BILLINGS. R. 

HYDROGENS    POTENTIAL     AS    AN    AUTOMOTIVE 
FUEL.       CRYOGEN.    INO.     GASES     VOL    9,    NO.     1, 
23-5     (JAN-FEB    197i*> 

BOOTH, L. A.   BALCOMB,J.D. 

NUCLEAR  HEAT  ANO  HYOROGEN  IN  FUTURE 
ENERGY  UTILIZATION.   LOS  ALAMOS 
SCIENTIFIC  LAB.,  H.     MEX.,  REPT.  NO. 
LA-5U56-MS,  32PP  (NOV  1973) 


22 GROUND    TRANSPORTATION       (CONT.) 
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■GROUND  TRANSPORTATION   (CONT.) 


BUSH,  A. F.       VAN    VORST.W.O. 

ON    THE    UCLA    HYDROGEN    CAR.       CRYOGENIC 
ENGINEERING    CONF.,     GEORGIA    INST.    OF 
TECH.,     ATLANTA,     PAPER-Q-2,     12PP     (AUG 
1973) 

ECCLESTON.D.B.   FLEMING, R.D. 

CLEAN  AUTOMOTIVE  FUEL.  ENGINE  EMISSIONS 
USING  NATURAL  GAS,  HYDROGEN-ENRICHED 
NATURAL  GAS,  AND  GAS  MANUFACTURED  FROM 
COAL  (SYNTHANE).   BUREAU  OF  MINES, 
8ARTLESVILLE,  OKLA.,  ENERGY  RESEARCH 
CENTER,  REPT.  NO.  TPR-48,  15PP  (FEB  1972) 

FLEMING, R.D.   ALLSUP,J.R. 

NATURAL  GAS  AS  AN  AUTOMOBILE  FUEL,  AN 
EXPERIMENTAL  STUDY.   BUREAU  OF  MINES, 
BARTLESVILLE,  OKLA.,  BARTLESVILLF  ENERGY 
RESEARCH  CENTER,  REPT.  NO.  RI-7806,  32PP 
(OCT  1973) 

FPAIZE.W.E.   OYSON.P.   GOUSE, S. W .  ,  JR . 

ENERGY  AND  ENVIRONMENTAL  ASPECTS  OF  U.  S. 
TRANSPORTATION.   MITRE  CORP.,  MCLEAN, 
VA.,  REPT.  NO.  MTP-391.  SELECTEO  MATERIAL 
FRCM  REPORT  PRESENTEO  AT  THE  SECOND 
INTERSOCIETY  CONFERENCE  ON 

TRANSPORTATION,  OENVER,  COLO.,  SEP  1973, 
76PP  (FEB  1971*) 


GRIFFITH, E.J. 
HYDROGEN  FUEL. 
458  (MAR  1974) 


NATURE  VOL  24  8 ,  NO.  5447, 


MARCHETTI.C. 

HYDROGEN,  MASTER-KEY  TO  THE  ENERGY 
MARKET.   EURO  SPECTRA  VOL  10,  NO.  4 , 
117-29  (DEC  1971) 

MCAULIFFE.C.A. 

THE    HYDROGEN    ECONOMY.       CHEM.     BRIT.    VOL    9, 
NO.     12,     559-63     (DEC    1973) 

RANOELL, J.E. 

UTILISATION  OF  LIQUIO  NITROGEN.   ENERGY 
OIG.  VOL  3,  NO.  2,  2-8  (APR  1974) 

SCHOEPPEL.R.J. 

PROSPECTS  FOR  HYDROGEN-FUELEO  VEHICLES. 
CHEM.  TECH.  VOL  2,  NO.  8,  476-80  (AUG 
1972) 

SEIFRITZ.V.W. 

THE  HYDROGEN  ECONOMY  -  A  LONG-TERM  ANSWER 
TO  THE  ENERGY  PR03LEM.   CHIMIA  VOL  28, 
NO.  7,  323-1*0  (JUL  1974) 

SOLAR  SEA  POWER  PLANT  CONFERENCE  ANO 
WORKSHOP  (CARNEGIE-MELLON  UNIV., 
PITTSBURGH,  PA.,  JUN  27-28,  1973). 
NATIONAL  SCIENCE  FOUNDATION,  WASHINGTON, 
D.  C,  GRANT  NO.  GI39115,  280PP  (1973) 

STEWART, W.F.   EDESKUT Y , F. J. 

ALTERNATE  FUELS  FOR  TRANSPORTATION.  PART 
2.  HYDROGEN  FOR  THE  AUTOMOBILE.   MECH. 
ENG.  VOL  96,  NO.  6,  22-8  (JUN  1974) 


HIRST, E. 

ENERGY  INTENSIVENESS  OF  PASSENGER  AND 
FREIGHT  TRANSPORT  MODES.  1950-1970.   OAK 
RIDGE  NATIONAL  LAB.,  TENN.,  REPT.  NO. 
ORNL-NSF-EP-44.  NATIONAL  SCIENCE 
FOUNDATION  RANN  PROGRAM,  NSF  INTERAGENCY 
AGREEMENT  NO.  40-237-70,  42PP  (APR  1973) 

HIRST, E. 

ENERGY  CONSUMPTION  FOR  TRANSPORTATION  IN 
THE  U.S.   OAK  RIDGE  NATIONAL  LAB.,  TENN., 
REPT.  NO.  ORNL-NSF-EP-15.  NATIONAL 
SCIENCE  FOUNDATION,  WASHINGTON,  D.  C. , 
RANN  PROGRAM  INTERAGENCY  AGREEMENT  NO. 
AAA-R-4-79.  ATOMIC  ENERGY  COMMISSION 
CONTRACT  NO.  W-7405-ENG-26,  3 8PP  (MAR 
1972) 


SWAIN, M.R. 

HYDROGEN  ENGINE  AND  METHOD  OF  FUELING 
SAME.   U.  S.  PATENT  NO.  3,799,124  (MAR 
1974) 

WEIKEL.T.D. 

GROUND  SUPPORT  EQUIPMENT.  LOW  POLLUTANT 
FUELS.   NAVAL  AIR  ENGINEERING  CENTER, 
PHILADELPHIA,  PA.,  GROUND  SUPPORT 
EQUIPMENT  OEPT.,  FINAL  REPT.  NO. 
NAEC-GSED-59,  SEP  1971  -  AUG  1972,  33PP 
(SEP  1972) 

WILLIAMS, L .0. 

HYDROGEN  POWERED  AUTOMOBILES  MUST  USE 
LIQUIO  HYDROGEN.   CRYOGENICS  VOL  13,  NO. 
12,  693-8  (OEC  1973) 


HIRST, E.   HERENOEEN.R. 

TOTAL  ENERGY  DEMAND  FOR  AUTOMOEILES. 
SOCIETY  OF  AUTOMOTIVE  ENGINEERS,  INC., 
INTERNATIONAL  AUTOMOTIVE  ENGINEERING 
CONGRESS,  DETROIT,  MICH.,  8PP  (JAN  8-12, 
1973) 

HYDRCGEN  FUELED  CAR  RUNS  POLLUTION-FREE. 
IND.  RES.  VOL  15,  NO.  12,  24-6  (NOV  1973) 

KAUFFMANN.W.M . 

LNG    AS    AN    AUTOMOTIVE    FUEL.       CRYOGEN.     IND. 
GASES    VOL    5,     NO.    6,     37     (JUN    1970) 


23 SPACE     AP°LICATIONS 


ACCINELLI, J.B.        KOCH, O. A.       REUTER.F. 
OESIGN    AND    DEVELOPMENT    OF    LH2    COOLED 
ROLLING    ELEMENT    RAOIAL    BEARINGS    FCR    THE 
NERVA    ENGINE    TURBOPUMP.     VOLUME    3    -    PHASE 
2    -    TESTS    ON    BUILD-UPS    16,     17,    ANO    18    AT 
NROS,    JACKASS    FLATS,     NEVADA,     DEC.     1971    - 
MAR.     1972.        AEROJET     NUCLEAR    SYSTEMS    CO., 
AZUSA,     CALIF.,     REPT.     NATIONAL    AERONAUTICS 
AND    SPACE    ADMINISTRATION    REPT.    NO. 
NASA-CR-132229,    328PP    (MAY    1972) 
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23 SPACE    APPLICATIONS        (CONT.) 


23 SPACE    APPLICATIONS       (CONT.) 


AEROSPACE    CORP. 

ANALYSIS    OF    SPACE    TUG    OPERATING 
TECHNIQUES.    VOLUME    2    -    STUOY    RESULTS. 
NATIONAL    AERONAUTICS    ANO    SPACE 
ADMINISTRATION    REPT.     NO.    NASA -CR-129253 , 
CONTRACT    NO.    NASW-2301,    116PP     (AUG    1972) 

AEROSPACE    CORP. 

ORBITING    PROPELLANT    OEPOT    SAFETY.    VOLUME 
2,     TECHNICAL    DISCUSSION.       NATIONAL 
AERONAUTICS    AND    SPACE    ADMINISTRATION 
FINAL    REPT.    NO.     NASA-CR-123  38  <t ,     CONTRACT 
NO.    NASW-2129,     70PP    (SEP    1971) 

AKKERMAN,J.W. 

SHUTTLE,  REACTION  CONTROL  SYSTEM. 
CRYOGENIC  LIQUIO  DISTRIBUTION  SYSTEM. 
STUOY.   NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  JOHNSON  SPACE  CENTER, 
HOUSTON,  TEX.,  REPT.  NO.  NASA -TM-X-6891 3 
AND  MSC-06737,  36PP  (JAN  1972) 

AYOELOTT, J.C.   SPUCKLER, C  .M. 

VENTING  OF  LIQUID  HYDROGEN  TANKAGE. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  CLEVELAND,  OHIO.  LEWIS 
RESEARCH  CENTER,  TECH.  NOTE  NO.  D-5263 
36PP  (JUN  1969) 

BALCOMB.J.D. 

NUCLEAR  ROCKET  REFERENCE  DATA  SUMMARY. 
LOS  ALAMOS  SCIENTIFIC  LAB.,  N.  MFX.  REPT. 
NO.  LA-5057.  ATOMIC  ENERGY  COMMISSION 
CONTRACT  NO.  W-7<*05-ENG  36,  13PP  (OCT 
1972) 

BARKER, H.H. 

INTERNAL  INSJLATION  SYSTEMS  FOR  LH 2 
TANKS.  GAS  LAYER  AND  REINFORCED  FOAM. 
SPACE  TRANSPORTATION  SYSTEM  PROPULSION 
TECHNOLOGY  CONF.,  VOL  <♦ .  NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
HUNTSVILLE,  ALA.,  GEORGE  C.  MAPSHALL 
SPACE  FLIGHT  CENTER,  l<*53-80  (  APP  1971) 

BARKER, H.H.   MCGREW.J.L.   BUSKIRK,D.L. 
ET  AL 

INTERNAL  INSULATION  SYSTEMS  FOR  LH ( 2) 
TANKS  AND  GAS  LAYER  ANO  REINFORCFD  FOAM. 
SPACE  TRANSPORTATION  SYSTEM  PROPULSION 
TECHNOLOGY  CONF.,  VOL  IV.  CRYOGENS. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER,  1^53-80 
(APR  6-7  1971) 

BARTON, J. E.   PATTERSON, H.H. 

THF  ANALYSIS  OF  THE  TRANSIENT  PRESSURE 
RESPONSE  OF  THE  SHUTTLE  EPS-ECS  CRYOGENIC 
TANKS  WITH  EXTERNAL  PRESSURIZ ATICN 
SYSTEMS.   BOEING  CO.,  HOUSTON,  TEX., 
REPT.  NO.  D2-118<+63.  NATIONAL  AERONAUTICS 
AND  SPACE  ADMINISTRATION  REPT.  MO. 
NASA-CR-133962,  CONTRACT  NO.  NAS9-12977, 
<»8PP  (JUN  1973) 


BERGSTROEM,  S. 

SOLAR  ENERGY  VIA  MICROWAVE.   TRANSL.  OF 
NY  TEKNIK,  NO.  21,  17,  JUN  1971  BY  ARMY 
FOREIGN  SCIENCE  AND  TECHNOLOGY  CENTER, 
CHARLOTTESVILLE,  VA. ,  TRANSL.  NO. 
FSTC-HT-23-594-72,  7PP  (FEB  1972) 

BLATT,M.H. 

ORBITAL  CRYOGENIC  ACQUISITOON  AND 
TRANSFER.   SPACE  TRANSPORTATION  SYSTEM 
PROPULSION  TECHNOLOGY  CONF.,  VOL  IV. 
CRYOGENS.  NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER,  1275-310 
(APR  6-7  1971) 

BOYD, J. W.   HARDISON.E.P.   HEARD, J.C. 
OROURKE.F. 

SPACE  TUG  PROPULSION  SYSTEM  FAILURE  MODE, 
EFFECTS  AND  CRITICALITY  ANALYSIS. 
TELEDYNE  BROWN  ENGINEERING,  HUNTSVILLE, 
ALA. ,  REPT.  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION  REPT.  NO. 
NASA-CR-61388,  CONTRACT  NO.  NAS8-2180*,, 
181PP  (MAY  1972) 

BPADSHAW,R.D.   KNEISEL.K.M.   BLATT.M.H. 
ET  AL 

THERMODYNAMIC  STUDIES  OF  CRYOGENIC 
PROPELLANT  MANAGEMENT.   GENERAL 
DYNAMICS/CONVAIR,  SAN  DIEGO,  CALIF., 
REPT.  NO.  GOC-ERR-  AN-ll«t<»,  182  PP  (DEC 
1967) 

BUPP.F.E. 

DEVELOPMENT    OF    A    ZERO-G    GAUGING    SYSTFM. 
TRW    SYSTEMS,     REOONOO    BEACH,     CALIF.,     AIR 
FORCE    ROCKET    PROPULSION    LAB.,    EDWARDS 
AFB,    CALIF.     REPT.    NO.    AFRPL -TR-72-36 , 
CONTRACT     NO.    F  0<+611-71-C-0  0  1  0  ,    79PP     (MAR 
1972) 

CADY.E.C.        KENDLE,O.W. 

VEHICLE-SCALE    INVESTIGATION    OF    A    FLUORINE 
JET-PUMP    LIQUIO    HYDROGEN    TANK 
PRESSURIZATION    SYSTEM.       AMERICAN    INST.     OF 
AERONAUTICS/SOCIETY     FOR    AUTOMOTIVE 
ENGINEERS    8TH    PROPULSION    JOINT    SPECIALIST 
CONF.,     NEW    ORLEANS,     LA.     (NOV    29-DEC    1, 
1972)        PAPER    NO.     72-1133,     9    PP 

CADY,E.C.   KENDLE,D.W. 

VEHICLE  SCALE  INVESTIGATION  OF  A  FLUORINE 
JET-PUMP  LIQUIO  HYDROGEN  PRESSURIZATION 
SYSTEM.   J.  SPACECR.  ROCKETS  VOL  10,  NO. 
11,  735-<*C  (NOV  1973) 

CATTON.I.   SCHWARTZ, S.H. 

MOTION  OF  BUB3LES  IN  A  ROTATING 
CONTAINER.   J.  SPACECR.  ROCKFTS  VCL  9, 
<»68-71  (JUN  1972) 

CHANOLEP.W. A.   RICF.R.R.   ALL GE  IEP  ,  R. K . 
APOLLO  EXPERIENCE  REPORT-THE  CRYOGENIC 
STORAGE  SYSTEM.   NATIONAL  AERONAUTICS  ANO 
SPACE  ADMINISTRATION,  HOUSTON,  TFX., 
LYNDON  B.  JOHNSON  SPACE  CENTER,  REPT.  NO. 
NASA-TN-O-7288,  17PP  (JUN  1973) 
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CLARK, J. A.   MERTE,H.,JR. 

NUCLEATE  TRANSITION,  ANO  FILM  BOILING 
HEAT  TRANSFER  AT  ZERO  GRAVITY.   PHYSICAL 
ANO  BIOLOGICAL  PHENOMENA  IN  A  WEIGHTLESS 
STATE.  AOVANCES  IN  THE  ASTRON AUT IC AL 
SCIENCES  VOL  1<»,  177-95  (  BENEO  IK  T,  E  .T  . 
AND  HALLIBURTON, R.W.  EOS.)  WESTERN 
PERIODICALS  CO.,  NO.  HOLLYWOOD,  CALIF. 
(1963) 

COHEN, W. 

NEW  HORIZONS  IN  CHEMICAL  PROPULSION. 
ASTRONAUT.  AERONAUT.  VOL  11,  NO.  12, 
if6-51     (OEC     H73) 

CONTRERAS.W.       LEE,M. 

MELTING    CHARACTERISTICS    ANO    BULK 
THERMOPHYSICAL    PROPERTIES    OF    SCLIP 
HYDROGEN.       GRUMMAN    AEROSPACE    CORP., 
BETHPAGE,     N.    Y.     FINAL     TECHNICAL     PEPT.    JUL 
1971-MAY    1972.     AIR    FORCE    ROCKET 
PROPULSION    LAB.,     EDWARDS    AFB,     CALIF., 
REFT.    NO.     AFRPL-TR-72-^8,    CONTRACT    NO. 
F0<f611-71-C-O063,     132PP    (JUL    1972) 


DERINGTON, J.C.       HAFNER , A. , 1 1 1 

INFLIGHT    HYDROGEN    DETECTION    BY    MASS 
SPECTROMETER.       NATIONAL    AERONAUTICS    AND 
SPACE    ADMINISTRATION,    HUNTSVILLF,    ALA., 
GEORGE    C.     MARSHALL    SPACE    FLIGHT    CENTER, 
RESEARCH    ACHIEVEMENTS,    REVIEWS    VOLUME    1, 
TECH.    MEMO.     NO.    S-53620,    6PP     (1967) 

DONABEOIAN,M. 

SURVEY    OF    CRYOGENIC    COOLING    TECHNIQUES. 
AEROSPACE    CORP.,     EL    SEGUNDO,     CALIF., 
REPT.    NO.     TR-0073     (3901-01) -1.    SPACE    ANO 
MISSILE    SYSTEMS    ORGANIZATION,    LOS    ANGELES 
AIR    FORCE    STATION,    CALIF.,     REPT.     NO. 
SAMS0-TR-73-3<»,    CONTRACT    NO. 
FO<»701-72-C-0073,     188PP     (OCT     1972) 

DUGAN.D.W. 

COMPARATIVE  PERFORMANCE  OF  NUCLEAR  AND 
CRYOGFNIC  CHEMICAL  SPACE  PROPULSION 
SYSTEMS.   NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  MOFFETT  FIELD,  CALIF., 
AMES  RESEARCH  CENTER,  REPT.  NO. 
NASA-TM-X-2352,  1 7PP  (AUG  1971) 


CRANSTON  RESEARCH,  INC. 

MANNED  SPACE  PROGRAMS  ACCIDENT  -  INCIDENT 
SUMMARIES  (1970  -  1971).   NATIONAL 
AERONAUTICS  ANO  SPACE  AOMIN  IS T PATIO N, 
WASHINGTON,  O.C.,  REPT.  NO. 
NASA-CR-120999,  CONTRACT  NO.  NASW-2225, 
136PP  (APR  1972) 


FCORO.G.M. 

APOLLO  EXPERIENCE  REPORT,  PRESSURE 
VESSELS.   NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HOUSTON,  TEX.,  MANNED 
SPACECRAFT  CENTER,  REPT.  NO. 
NASA-TN-D-6975  AND  MSC-S-327,  28PP  (SEP 
1972) 


CROWE, B.J. 

FUEL    CELLS.    A     SURVEY.        NATIONAL 
AERONAUTICS    AND    SPACE    ADMINISTRATION, 
WASHINGTON,    D.     C. ,     REPT.     NO. 
NASA-SP-5115,     112PP     (1973) 


EHRENKRANZ,T.E. 

PROJECT  ROVER  LIQUIO  HYDROGEN  SAFETY  -  A 
FIVE  YEAR  LOOK.   CRYOGENIC  ENGINEERING 
CONF.  12TH,  BOULOER,  COLO.,  PAPER  Q-3, 
15PP  (JUN  13-15,  1966) 


CUNNINGHAM, J. E.   WURST,C.W. 

THE  EFFECT  OF  MISSION  ATTITUDE  TIMELINES 
ON  CONSUMABLES  REQUIREMENTS  FCP  THE 
PROPOSED  SHUTTLE  ORBITER  HEAT  REJECTION 
SYSTEMS.   TRrf  SYSTEMS  GROUP,  RFOCNDO 
BEACH,  CALIF.  REPT.  NO. 

TRW-71-(t915-2-01i4.  NATIONAL  AERONAUTICS 
ANC  SPACE  ADMINISTRATION  REPT.  NC. 
NASA-CR-115117,  CONTRACT  NO.  NAS9-8166, 
25<*PP  (JUN  1971) 


FARBEP,E.A.   OEESE.J.H. 

A  SYSTEMATIC  APPROACH  FOR  THE  ANALYTICAL 
ANALYSIS  ANO  PREDICTION  OF  THE  YIELD  FROM 
LIQUID  PROPELLANT  EXPLOSIONS.   ANN.  N.  Y. 
ACAD.  SCI.  VOL  152,  65^-65  (1968) 

FLETCHER, R.F. 

CHARACTERISTICS  OF  LIQUID  PROPELLANT 
EXPLOSIONS.   ANN.  N.  Y.  ACAD.  SCI.  VOL 
152,  '♦32-1*0  (OCT  1968) 


CUNNINGTON.G.R.   KELLER, C.W.   BELL, G. A. 
THFRMAL  PERFORMANCE  OF  MULTILAYER 
INSULATIONS.   LOCKHEE 0  MISSILES  AND  SPACE 
CO.,  SUNNYVALE,  CALIF.,  REPT.  NO. 
LMSC-A903316.  NATIONAL  AERONAUTITS  AND 
SPACE  ADMINISTRATION  REPT.  NO. 
NASA-CR-72605,  CONTRACT  NO.  NAS3-12J25, 
200PP  (APR  1971) 

OE  CLAVIERE.G. 

SPACE  SHUTTLE  PROPULSION  SYSTEMS. 
AERONAUT.  ASTRONAUT.  NO.  27,  15-22  (1971) 


FOLKEPTS,K.D.   HOAG.E.H. 

DESIGN  FACTORS  FOR  LIQUIO  HYOROGEN  ROCKET 
ENGINE  TEST  FACILITIES.   SAE  NATL. 
AERONAUT.  SPACE  ENG.  MFG.  MEETING,  LOS 
ANGELES,  PAPER  NO.  753B,  <»PP  (SEP  1963) 

FREDRICKSON,G.   KRAUSE.D.   KLEVATT,P.L. 
NAVICKAS, J. 

RECENT  DEVELOPMENTS  IN  HIGH  PERFORMANCE 
INSULATION  PURGE  SYSTEMS  FOR  SHUTTLE 
APPLICATION.   SPACE  TRANSPORTATION  SYSTEM 
PROPULSION  TECHNOLOGY  CONF.,  VOL  IV. 
CRYOGENS.  NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER,  1379-<«1 
(APR  6-7  1971) 
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FREEDMAN,S.I.  HUGHES, J. L.   HERR.K.C. 

THE  IMPACT  OF  AEROSPACE  TECHNOLOGY  ON  MARINER  MARS  1969  INFRARED  SPECTROMETER. 

ENERGY  CONVERSION  IN  THE  70S.   PAPER  GAS  DELIVERY  SYSTEM  AND  JOULF-TH OKSON 

PRESENTED  AT  THE  ASME  AEROSPACE  CRYOSTAT.   CRYOGENICS  VOL  13,  NO.  9, 

CONFERENCE,  ANAHEIM,  CALIF.,  SEP.  10-13,  513-9  (SEP  1973) 
PAPER-72-AER0-11  (1972) 

IN-SPACE  PROPELLANT  LOGISTICS  AND  SAFETY. 

FUEL  ANO  PROPELLANT  TANKS.  VOLUME  1.  CALIF.,  SPACE  DIV.,  FIRST  PERFORMANCE 

DEFENSE  DOCUMENTATION  CENTER,  ALEXANDRIA,  REVIEW,  JUN  26  -  SEP  15,  1971.  NATIONAL 

VA.,  BIBLIOGRAPHY  REPT.  NO.  AERONAUTICS  ANO  SPACE  ADMINISTRATION 

DDC-TAS-71-15-1-VOL-1  (SEP-OCT,  1970),  REPT.  NO.  N ASA-CR-121027,  CONTRACT  NO. 

78PP  (MAY  1971)  NAS8-27692,  79PP  (OCT  1971) 

GAY, A.  JONKE.R.J. 

METHOD  AND  APPARATUS  FOR  COORDINATING  INSULATION  SYSTEMS  FOR  CRYOGENIC  STAGES. 

PROPULSION  IN  A  SINGLE  STAGE  SPACE  REV.  SCI.  TECH.  CECLES/CERS  VOL  3,  NO.  1, 

FLIGHT.   U.  S.  PATENT  NO.  3,756,02<»  (SEP  17-««8  (1971) 

1973) 

JOYCE, J. P.   BEREMANO.D.G.   CAMERON, H.M. 

GAYLE,J.B.  JEFFERIES.K.S. 

INVESTIGATION  OF  S-IV  ALL  SYSTEMS  VEHICLE  H(2)-0(2)  AUXILIARY  POWER  UNIT  FOR  SPACE 

EXPLOSION.   NATL.  AERONAUT.  SPACE  ADMIN.  SHUTTLE  VEHICLES  -  A  PROGRESS  REPORT. 

TECH.  NOTE  NO.  0-563,  <t8PP  (SEP  196<t>  INTERSOCIETY  ENERGY  CONVERSION 

ENGINEERING  CONFERENCE,  PROC.  8TH, 

GLASER.P.E.  PHILADELPHIA,  PA.,  AUG  13-17,  AIAA  PAPER 

SOLAR  POWER  VIA  SATELLITE.   INSTITUTE  OF  NO.  739-028,  9PP  (1973) 

ELECTRICAL  ANO  ELECTRONICS  ENGINFERS, 

INC.,  NEW  YORK,  INTERCON  REPT.  (1973)  KELLY, P. J.   MCKEE.H.B.   PATTFN,T.C. 

CRYOGENIC  LIQUID  0(2)/H(2)  REACTION 

GLASER.P.E.  CONTROL  SYSTEMS  FOR  SPACE  SHUTTLE.   J. 

THE  POTENTIAL  OF  POWER  FROM  SPACE.  SPACECR.  POCKETS  VOL  10,  NO.  8,  ^96-503 

EASCON  RECORD.  INSTITUTE  OF  ELECTRICAL  (AUG  1973) 

AND  ELECTRONICS  ENGINEERS,  NEW  YORK,  N. 

Y.,  36-<»l  (1972)  KFLLY.P.J.   SCHWEICKERT ,  T .  F. 

SPACE  SHUTTLE  AUXILIARY  PROPULSION  SYSTEM 

GREGORY, J. W.   HERR,P.N.  OESIGN  STUDY.  EXECUTIVE  SUMMARY. 

HYDROGEN-OXYGEN  SPACE  SHUTTLE  ACPS  MCDONNFLL-OOUGL AS  ASTRONAUTICS  CO.,  ST. 

THRUSTER  TECHNOLOGY  REVIEW.   AMERICAN  LOUIS,  MO.,  REPT.  NO.  M0C-EQ67<».  NATIONAL 

INST.  OF  AERONAUTTCS/SOCIETY  FOP  AERONAUTICS  ANO  SPACE  ADMINISTRATION 

AUTOMOTIVE  ENGINEERS  8TH  PROPULSION  JOINT  REPT.  NO.  NASA-CR-128818,  CONTRACT  NO. 

SPECIALIST  CONF.,  NEW  ORLEANS,  LA.,  NAS9-12013,  t»8PP  (DEC  1972) 

PAPER  NO.  72-1158,  U5PP  (NOV  29  -  DEC  1, 

(1972)  KOCHEP,R.M.   WILSON, W.G.   SCHNEIOER ,D . B. 

SIMPLIFYING  LARGE  CRYOGENIC  RESEARCH 

HALL.L.R.   BIXLER.W.D.  TANKAGE  TEMPERATURE  MEASUREMENTS. 

SUBCRITICAL  CRACK  GROWTH  OF  SELECTED  AOVANCES  IN  CRYOGENIC  ENGINEERING  VOL. 

AEROSPACE  PRESSURE  VESSEL  MATERIALS.  11,  189-97   (PROC.  1965  CRYOGENIC  ENG. 

BOEING  CO.,  SEATTLE,  WASH.,  AEROSPACE  CONF.)  PLENUM  PRESS,  INC.,  NEW  YORK 

GROUP,  REPT.  NO.  0180-1<»855-1 .  NATIONAL  PAPER  0-1  (1966) 

AERONAUTICS  ANO  SPACE  ADMINISTRATION 

REPT.  NO.  NASA-CR-12083^,  CONTRACT  NO.  KUHRT.W.A. 

NAS3-120**'*,  138PP  (1972)  A  SURVEY  OF  FUTURE  SPACE  PROPULSION 

SYSTEMS.   ANN.  N.  Y.  ACAD.  SCI.  VOL  163, 

HAMLET,  J.  F.   ADAMS, R.G.  <»53-65  (SEP  1969) 

SLUSH  HYDROGEN  LIQUID  LEVEL  SYSTEM. 

NATIONAL  AERONAUTICS  AND  SPACE  LFDWITH.W.A. 

ADMINISTRATION,  HUNTSVILLE,  ALA.,  ROCKET  FUEL  SYSTEM.   U.  S.  PATENT  NO. 

MARSHALL  SPACE  FLIGHT  CENTER,  REPT.  NO.  3,028,729  (APR  1962) 

NASA-TM-X-6'»6'»3,  25PP  (JAN  1972) 

LEHRFELO,D.   BOSER.O. 

HIGH,R.W.  ABSORPTION-OESORPTION  COMPRESSOR  FOR 

THE  SATURN  FIREBALL.   ANN.  N.  Y.  ACAD.  SPACEBORNF/ AIRBORNE  CRYOGENIC 

SCI.  VOL  152,  «»<»1-51  (OCT  1968)  REFRIGERATORS.   AIR  FORCE  FLIGHT  DYNAMICS 

LAB.,  WRIGHT-PATTERSON  AFB,  CHIO,  FINAL 

HUANG, O.H.  REPT.,  OCT  1972  -  JAN  197<*,  NO. 

COMPOSITE  WALL  FOR  A  REGENERA  T I VELY  AFFDL-TR-7<, -21 ,  CONTRACT  NO. 

COOLED  THRUST  CHAMBER  OF  A  LIQUID  F33615-73-C-30  0  3,  128PP  (MAR  197<4> 

PROPELLANT  ROCKET  ENGINE.   U.  S.  PATENT 

NO.  3,780,533  (OEC  1973) 
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LEMONS, C.R.   SALMASSY.O.K. 

DEVELOPMENT  OF  ADVANCED  MATERIALS 
COMPOSITES  FOR  USE  AS  INSULATION  FOR  LH2 
TANKS.  FINAL  REPT.  HAY  1972-APP  1973. 
MCDONNELL-OOUGLAS  ASTRONAUTICS  CO., 
HUNTINGTON  BEACH,  CALIF.,  RESEARCH  AND 
ENGINEERING  OEPT.,  REPT.  NO.  MDC-Gi»i,92. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  REPT.  NO.  NASA-CR-1 2<*388 , 
CONTRACT  NO.  MAS8-25973,  101PP  (APR  1973) 

LEMONS, C.R.   WATTS, C.R.   SALMASSY.O.K. 

DEVELOPMENT  9F  ADVANCED  MATERIALS  FOR  USE 
AS  INSULATIONS  FOR  LH2  TANKS.   MC 
DONNELL-DOUGLAS  ASTRONAUTICS  CO., 
HUNTINGTON  BEACH,  CALIF.,  SUMMARY  REPT. 
NO.  MDC-G3677,  JUL  1971-APR  1972. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  REPT.  NO.  NASA-CR-1 2 3928 , 
CONTRACT  NO.  NAS8-25973,  176PP  (JUN  1972) 

LESTER, J. M.   HICKMAN, W.H. 

ZERO/GRAVITY  THERMAL  PERFORMANCE  OF  THE 
APOLLO  CRYOGENIC  GAS  STORAGE  SYSTEM. 
PAPER  PRESENTEO  AT  CRYOGENIC  ENGINEERING 
CONFERENCE,  BOULDER,  COLO.,  JUN  17-19, 
1970.  ALSO  PJBLISHEO  IN  AOVANCES  IN 
CRYOGENIC  ENGINEERING  VOL  17.  FLENUM 
PRESS,  NEW  YORK,  156-9  (1972) 

LO.R.E. 

CHEMICAL  HEATING  OF  HYOROGEN  BY 
COMBUSTION  OF  ALUMINIUM  WITH  OXYGEN  OR 
FLOX.   OEUTSCHE  FORSCHUNGS  UNO 
VERSUCHSANSTALT  FUER  LUFT-UND  PAUM-  FAHRT 
E  V.  STUTTGART,  GERMANY,  REPT.  NC. 
DLR-MITT-70-33,  (FEB  1970) 

LOFGFEN.C.L.   G IESE ING, 0. E. 

CRYOGENIC  POSITIVE  EXPULSION  DIAPHRAGMS. 
BOEING  CO.,  SEATTLE,  WASH.,  AEPCSPACE 
OPERATIONS,  FINAL  REPT.  OCT  1967, 
NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION  REPT.  NO.  NASA -CR-72732 , 
CONTRACT  NO.  NAS3-1120<*,  79PP  (JIN  1970) 

MAJOFOS.J.   NAVICKAS.J.   SARLAT.I.M. 

PRESENT  STATE-OF-THE-ART  IN  DESIGNING  FOR 
STORAGE  OF  CRYOGENIC  PROPELLANTS  IN 
SPACE.   CRYOGEN.  TECHNOL.  VOL  2,  NO.  t» , 
137-1,2  (NOV-OEC  1966) 

MANSFIELD, J. A. 

HEAT  TRANSFER  HAZARDS  OF  LIQUID  POCKET 
PROPELLANT  EXPLOSIONS.   URS  RESEARCH  CO., 
BURLINGAME,  CALIF.,  REPT.  NO.  URS-706-5, 
AFRPL  TR  69-89,  CONTRACT  F  01,61 1-69-C-O  0  01, 
265PP  (FEB  1969) 

MARShALL, T.N. ,JR. 

FLOW  RESEARCH  FOR  LIQUID  AND  SLUSH 
HYOROGEN.   ISA  TRANS.  VOL  10,  NC.  2, 
117-20  (1971) 

MATSUMOTO,G.A. 

SATURN  S-IV  CRYOGENIC  WEIGH  SYSTEM.   PART 
II.  WEIGH  OPERATIONS.   IEEE  1965 
AEROSPACE  COMF.,  HOUSTON,  TEX.,  PAPER  NO. 
3181,  8PP  (JJN  20-21,,  1965) 


MCPHERSON, W. 

HIGH  PRESSURE  HYDROGEN  EFFECTS  ON 
MATERIALS.   SPACE  TRANSPORTATION  SYSTEM 
PROPULSION  TECHNOLOGY  CONF.  VOL  1, 
363-78.   NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER  (APR 
1971) 

MERTE,H.f JR. 

ZERO  GRAVITY  INCIPIENT  BOILING  HEAT 
TRANSFER.   SPACE  TRANSPORTATION  SYSTEM 
PROPULSION  TECHNOLOGY  CONF.,  VOL  IV. 
CRYOGENS.  NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER,  1311-48 
(APR  6-7  1971) 

MERTE,H.,JR.   HASTINGS, L. 

ZERO-GRAVITY  BOILING  HEAT  TRANSFER. 
CRYOGENIC  WORKSHOP,  PROC. ,  NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
HUNTSVILLE,  ALA.  GEORGE  C.  MARSHALL  SPACE 
FLIGHT  CENTER,  277-98  (MAR  19-20,  1972) 

MITCHELL, R.C.   STARK, J. A.   WHITE, R.C. 
ZERO-G  HYOROGEN  TANK  VENTING  SYSTEMS. 
CRYOGENIC  ENGINEERING  CONF.  12TH, 
BOULDER,  COLO.  (JUN  13-15,  1966)  PAPER 
NO.  B-2,  9  PP 

MOORE, H.G. 

BOOSTER  ANO  ORBITER  ENGINE  STUDIES. 
SPACE  TRANSPORTATION  SYSTEM  PROPULSION 
TECHNOLOGY  CONF.  VOL  3,  1125-1255. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER  (APR 
1971) 

MOSES, R. A.       GLUCK.D.F.       HINES.W.J. 

COMPUTER    WICKING    RATES    OF    CRYOGENS    AT    LOW 
GRAVITY    FOR    SELECTED    SCREENS.       CRYOGENIC 
ENGINEERING    CONF.,    GEORGIA     INST.     OF 
TECH.,     ATLANTA,    PAPER-R-5,     11PP     (AUG 
1973) 

MULLER.F.J.   KLEVATT,P.L. 

THERMAL  PERFORMANCE  CHARACTERISTICS  OF  A 
COMBINED  EXTERNAL  INSULATION  SYSTEM  UNDER 
SIMULATED  SPACE  VEHICLE  OPERATING 
CONDITIONS.   CRYOGENIC  ENGINEERING  CONF., 
GEORGIA  INST.  OF  TECH.,  ATLANTA, 
PAPER-R-2,  2i,PP  (AUG  1973) 

NICHOLS, R.H.   HENOEE.E.A. 

SATURN  S-IV  CRYOGENIC  WEIGH  SYSTEM.   PART 
I.  PROPELLANT  UTILIZATION.   IEEE  1965 
AEROSPACE  CONF.,  HOUSTON,  TEX.,  PAPER 
NO.  3180,  8PP  (JUN  20-21,,  1965) 

ORBITAL  REFUELING  ANO  CHECKOUT  STUDY. 
VOL  I  -  MANAGEMENT  SUMMARY.   LOCKHEED 
MISSILFS  AND  SPACE  CO.,  SUNNYVALE,  CALIF. 
REPT.  NO.  Tl-51-67-21  TO  NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
COCOA  BEACH,  FLA.,  JOHN  F.  KENNEDY  SPACE 
CENTER,  CONTRACT  NO.  NAS  10-1,606,  87PP 
(FEB  1968) 
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ORBITAL  REFUELING  ANO  CHECKOUT  STUDY. 
VOL  II  -  STUDY  SUMMARY.   LOCKHEED 
MISSILES  AND  SPACE  CO.,  SUNNYVALE,  CALIF. 
REPT.  NO.  Tl-51-67-21  TO  NATIONAL 
AERONAUTICS  ANO  SPACE  ADMINISTRATION, 
COCOA  BEACH,  FLA.,  JOHN  F.  KENNEDY  SPACE 
CENTER,  CONTRACT  NO.  NAS  10-*t606,  IkSPP 
(FEB  1968) 

ORBITAL  REFUELING  ANO  CHECKOUT  STUDY. 
VOL.  Ill,  PT.  1  -  EVALUATION  OF  FLUID 
TRANSFER  MODES.   LOCKHEEO  MISSILES  ANO 
SPACE  CO.,  SUNNYVALE,  CALIF.  REPT.  NO. 
Tl-51-67-21  TO  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION,  COCOA  BEACH,  FLA., 
JOHN  F.  KENNEDY  SPACE  CENTER,  CONTRACT 
NO.  NASlO-i+606,  U09PP  (FEB  1968) 


POPE.D.H. 

EXPULSION  BLADOERS  FOR  CRYOGENIC  LIQUIDS. 
ADVANCES  IN  CRYOGENIC  ENGINEERING  VOL  10, 
382-392  (PROC  196<*  CRYOGENIC  ENG  .  CONF., 
PT.  1,  SECT.  A-L)  PLENUM  PRESS,  INC.,  NEW 
YORK,  PAPER  J-2  (1965) 

RELIABILITY  TESTS  CONDUCTED  ON  FIVE  (5) 
CRYO-FORMEO  SPHERES.   OGDEN  TECHNOLOGY 
LABS.,  INC.,  BEAUMONT,  CALIF.  REPT.  NO. 
B-20i»15.  NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  REPT.  NO.  N ASA-CR-613^3, 
CONTRACT  NO.  NAS8-30029,  36PP  (AUG  1969) 

ROMAN, W.G. 

SPACE  VEHICLE.   U.  S.  PATENT  NO. 
3,820,325  (JUN  197<») 


ORBITAL  REFUELING  AND  CHECKOUT  STUDY. 
VOL.  Ill,  PT.  2  -  EVALUATION  OF  FLUID 
TRANSFER  MOOES.   LOCKHEEO  MISSILES  AND 
SPACE.,  SUNNYVALE,  CALIF.,  REPT.  NO. 
Tl-51-67-21  TO  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION,  COCOA  BEACH,  FLA., 
JOHN  F.  KENNEDY  SPACE  CENTER,  CONTRACT 
NO.  NAS  10-<+606,  38<»PP  (FEB  1968) 

ORBITAL  REFUELING  ANO  CHECKOUT  STUDY. 

VOL.  IV  -  DEFINITION  ANO  JUSTIFICATION  OF 
EXPERIMENTS.   LOCKHEED  MISSILES  AND  SPACE 
CO.,  SUNNYVALE,  CALIF.  REPT.  NO. 
Tl-51-67-21  TO  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION,  COCOA  BEACH,  FLA., 
JOHN  F.  KENNEDY  SPACE  CENTER,  CONTRACT 
NO.  NAS  10-<*606,  77PP  (FEB  1968) 

ORBITAL  REFUELING  AND  CHECKOUT  STUDY. 
VOL  V  -  CONCEPTUAL  DESIGNS  OF 
FLUID-TRANSFER  SYSTEMS.   LOCKHFED 
MISSILES  ANO  SPACE  CO.,  SUNNYVALE,  CALIF. 
REPT.  NO.  Tl-51-67-21  TO  NATIONAL 
AERONAUTICS  ANO  SPACE  ADMINISTRATION, 
COCOA  BEACH,  FLA.,  JOHN  F.  KENNECY  SPACE 
CENTER,  CONTRACT  NO.  NAS  10-^606,  272PP 
(FEB  1968) 

ORBITAL  REFUELING  AND  CHECKOUT  STUDY. 

VOL  VI  -  SYSTEMS  CHECKOUT  AND  IMPACT  ON 
KSC.   LOCKHEED  MISSILES  AND  SPACE  CO., 
SUNNYVALE,  CALIF.  REPT.  NO.  Tl-51-67-21 
TO  NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION,  COCOA  BEACH,  FLA.,  JOHN 
F.  KENNEDY  SPACE  CENTER,  CONTRACT  NO.  NAS 
10-<*606,  109PP  (FEB  1968) 

ORBITING  FUEL  DEPOT  -  VOL  I.  PROJECT 
DEFINITION.   NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION,  HOUSTON,  TEXAS, 
MANNED  SPACECRAFT  CENTER,  PRELIMINARY 
PROJECT  DESCRIPTION  DOCUMENT,  29PP  (APR 
1970) 

ORTON,G.F.   SCHWEICKERT.T.F. 

SPACE  SHUTTLE  AUXILIARY  PROPULSION  SYSTEM 
DESIGN  STUDY.  PHASE  A  REPORT  - 
REQUIREMENTS  DEFINITION. 

MCDONNELL-DOUGLAS  ASTRONAUTICS  AKO  SPACE 
ADMINISTRATION,  REPT.  NO.  N AS A-CR-128820 , 
CONTRACT  NO.  NAS9-12013,  62PP  (FEB  1972) 


SALZMAN.J.A.   MASICA.W.J.   LACOVIC.R.F. 
LOW  GRAVITY  REORIENTATION  IN  A  SCALE 
MODEL  CENTAUR  LIQUID-HYDROGEN  TANK. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  CLEVELAND,  OHIO,  LEWIS 
RESEARCH  CENTER,  TECH.  NOTE  NO. 
NASA-TN-0-7168,  33PP  (FEB  1973) 

SANMARTIN, J.R.   FRAGA,E.   MUNOZ,A. 
ZERO-G  GAUGING  SYSTEMS.   INSTITUTO 
NACIONAL  DE  TECNICA  AEROSPACIAL,  MADRID, 
SPAIN,  FINAL  REPT.,  59PP  (JUN  1972) 

SCHACHT,R.L.   QUENT MEYER, R. J. 

COOLANT-SIOE  HEAT-TRANSFER  RATES  FOR  A 
HYOROGEN-OXYGEN  ROCKET  AND  A  NEW 
TECHNIQUE  FOR  DATA  CORRELATION.   NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION, 
CLEVELAND,  OHIO,  LEWIS  RESEARCH  CENTER, 
REPT.  NO.  NASA-TN-O-7207  AND  E-7201,,  <»8PP 
(MAR  1973) 

STARK, J. A.   BOCK,E.H.   ELLIOTT, J.R. 

STUDY  OF  LOW  GRAVITY  PROPELLANT  TRANSFER. 
GENERAL  OYN AMICS/CON VAIR,  SAN  DIEGO, 
CALIF.,  AEROSPACE  DIV.,  QUARTERLY 
PROGRESS  PEPT.  NO.  GDC  53(*-<t-639,  DEC 
1970  -  APR  1971.  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION  REPT.  NO.  NASA- 
CR-119831,  CONTRACT  NO.  NAS8-26235,  75PP 
(MAY  1971) 

STUOY  OF  LOW  GRAVITY  PROPELLANT  TRANSFER. 
CALIF.  FINAL  REPT.  NO.  GDCA-ODB-72-0 02, 
JUN  23,  1970-MAY  31,  1972.  NATIONAL 
AERONAUTICS  AND  SPACE  ADMINISTRATION 
REPT.  NO.  NASA-CR-1239^7,  CONTRACT  NO. 
NAS8-26236,  Zk7PP     (JUN  1972) 

THOMPSON, H.E.   OTT.W.   STANLEY, N. 

RF  GAUGING  EFFORTS  WITH  LIQUID  HYDROGEN 
ANO  LIQUID  OXYGEN  AS  APPLICABLE  TC 
SUBCRITICAL  SPACE  VEHICLE  SYSTEMS. 
CRYOGENIC  ENGINEERING  CONF.,  GEORGIA 
INST.  OF  TECH.,  ATLANTA,  PAPER-R-^,  12PP 
(AUG  1973) 
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VANIMAN,J.L.   '."IORLUND,A.L.   WINSTEAD, T. W. 
SLUSH  AND  SU3C00LE0  PROPELLANTS  FOR  LUNAR 
AND  INTERPLANETARY  MISSIONS.   ADVANCES  IN 
CRYOGENIC  ENGINEERING  VOL  1  <♦  (PROC.  OF 
THE  CRYOGENIC  ENGINEERING  CONFERENCE, 
CLEVELAND,  OHIO,  AUG  19-21,  1968)   K.  0. 
TIMMERHAUS  ED.,  PLENUM  PRESS,  NEK  YORK 
PAPER  A-3,  20-9  (1969) 

WANOUS,O.J. 

CENTAUR    LH2    TANK    SPACE    HEATING    WITH 
PARAMETER    OISPERSIONS.       GENERAL 
OYNAMICS/ASTRONAUTICS,     SAN    OIEGO,    CALIF., 
REPT.     NO.    GDA-AY62-0022,    CONTRACT    NO.     AF 
18(600-1775,     78PP    (AUG    1962) 

WICHMANN.H. 

ADVANCED  TECHNOLOGY  FOR  SPACE  SHUTTLE 
AUXILIARY  PROPELLANT  VALVES.   AMERICAN 
INST.  OF  AERONAUTICS/SOCIETY  FCR 
AUTOMOTIVE  ENGINEERS  8TH  PROPULSION  JOINT 
SPECIALIST  CONF.,  NEW  ORLEANS,  LA. 
PAPER  NO.  72-1157,  10PP  (NOV  29-OEC  1, 
1972) 

WILLOUGHBY,A.D.   WILTON, C.   MANSFIELD, J. 
LIQUIO  PROPELLANT  EXPLOSIVE  HAZAPOS. 
VOLUME  1.   TECHNICAL  DOCUMENTARY  REPORT. 
URS  RESEARCH  CO.,  BURLINGAME,  CALIF., 
REPT.  NO.  URS  652-35,  AFRPL -T R-68-92, 
CONTRACT  NO.  AF  0**  (61 1 )  10739  (CEC  1968) 

WONG,G.S. 

LIQUIO  HYDROGEN  TURBOPUMP  RA°IT  START 
PROGRAM  MONTHLY  PROGRESS  REPORT. 
ROCKETOYNE,  CANOGA  PARK,  CALIF.,  REPT. 
NO.  ASR-73-172.  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION  REPT.  NO. 
NASA-CR-12U262,  CONTRACT  NO.  NAS8-27608, 
20PP  (MAY  1973) 

WOOD.C.C.   PAUL.H.G. 

CRYOGENIC  TECHNOLOGY  ASPECTS  OF  SPACE 
FLIGHT.   CRYOGENIC  ENGINEERING  -  PRESENT 
STATUS  AND  FJTURE  DEVELOPMENT  (PROC.  OF 
THE  INTERNATIONAL  CRYOGENIC  ENGINEERING 
CONF.  1ST,  TOKYO  AND  KYOTO,  JAFAN,  APR 
9-13,  1967)  HEYWOOD  TEMPLE  INDUSTRIAL 
PUBLICATIONS,  LTD.,  LONDON,  ENGLAND 
13-9  (1968) 

YATES, G.B.   TATRO.R.E. 

PPO  FOAM  INTERNAL  INSULATION.   SFACE 
TRANSPORTATION  SYSTEM  PROPULSION 
TECHNOLOGY  CONF.,  VOL  IV.  CRYOGFNS. 
NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HUNTSVILLE,  ALA.,  GEORGE 
C.  MARSHALL  SPACE  FLIGHT  CENTER,  1^39-52 
(APR  6-7  1971) 


AKULICHEV.V.A.   ALEKSEEV, V. N. 
NAUGOLNYKH,K.A. 

DYNAMICS  OF  VAPOUR  BUBBLES  IN  LIQUIO 
HYDROGEN  AND  ULTRASONIC  BUBBLE  CHAMBERS. 
JOINT  INST.  FOR  NUCLEAR  RESEARCH,  OUBNA, 
USSR,  LAB.  OF  NUCLEAR  PROBLEMS,  REPT.  NO. 
JINR-P13-5327,  15PP  (1970) 

AKULICHEV.V.A.   GREBINNIK , V. G . 
ZHUKOV,V.A.   ET  AL 

FORMATION  OF  I ONIZING-P ARTICLE  TRACKS  IN 
AN  ULTRASONIC  FIELO  IN  A  LIQUIO  HYOROGEN 
BUBBLE  CHEMBER.   SOV .  PHYS.  ACOUST.  VOL 
19,  NO.  <♦,  312-7  (JAN-FEB  197i»>  TRANSL. 
OF  AKUST.  ZH.  VOL  19,  <»86-93  (JUL-AUG 
1973) 

AYRES,J.F.   COLEMAN, T.G.   DAMERELL  ,  A.R . 
ET  AL 

THE  OPERATION  OF  A  TRACK  SENSITIVE 
HYOROGEN  TARGET  IN  A  500  L  NEON  HYDROGEN 
BUBBLE  CHAMBER.   NUCL.  INSTRUM.  METHODS 
VOL  107,  NO.  1,  131-t.O  (FEB  1973) 

BARTENEV,V.D.   BELUSHKINA, A. A . 
VALEVICH, A.I.   ET  AL 

INSTALLATION  FOR  OBTAINING  A  JET  TARGET 
WHICH  OPERATES  FROM  THE  INTERNAL  BEAM  OF 
AN  ACCELERATOR.   INSTRUM.  EXP.  TECH. 
(USSR)  VOL  16,  NO.  1,  PT.  1,  28-31 
(JAN-FEB  1973)  TRANSL.  OF  PRIB.  TEKH. 
EKSP.  NO.  1,  30-3  (JAN-FEB  1973) 

BARTENEV,V.O.   VALE VICH , A .1 . 

PILIPENKO,YU.K.   SMELYANSKI I , V. V . 
THE  PRODUCTION  OF  A  CONDENSED  HYDROGEN 
JET  TARGET  IN  VACUO.   CRYOGENICS  VOL  13, 
NO.  *♦,  239-<»2  (APR  1973)   TRANSL.  OF 
PRIB.  TEKH.  EKSP.  NO.  3,  28  (1972) 

BORZUNOV,YU.T.   GOLOVANOV ,L . B . 
MAZARSKII,V.L. 

LIQUID-HYDROGEN  CONICAL  TARGET.   INSTRUM. 
EXP.  TECH.  (USSR)  VOL  l«n  NO.  5,  131«»-6 
(SEP-OCT  1971)  TRANSL.  OF  PRIB.  TEKH. 
EKSP.  VOL  1^,  NO.  5,  <*8-50  (SEP-OCT  1971) 

BORZUNOV.YU.T.   GOL OV ANOV ,L .B . 
MAZARSKII,V.L.   TSVINEV.A.P. 
PRECISION  APPARATUS  WITH  LIQUIO  HYDROGEN 
TARGET.   JOINT  INST.  FOR  NUCLEAR 
RESEARCH,  OUBNA,  USSR,  LAB.  OF  HIGH 
ENERGY,  REPT.  NO.  JI NR-P8-5 21 2,  17PP 
(1970) 

BROLLEY,J.E. 

OENSITY  PROFILES  OF  A  SUPERSONIC  JET 
TARGET.   LOS  ALAMOS  SCIENTIFIC  LAB.,  N. 
MEX.  REPT.  NO.  LA-UR-73-231 .  ATOMIC 
ENERGY  COMMISSION  CONTRACT  NO. 
W-7^05-ENG-36,  3PP  (1972) 


RULLOCK.F.W. 

BUBBLE  CHAMBERS.   SCI.  PROGR.  (LONDON) 
VOL  58,  NO.  231,  301-27  (AUTUMN  1970) 
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BULLOCK, R.E.   ET  AL 

EVALUATION  OF  CRYOGENIC  INSULATION 
MATERIALS  AND  COMPOSITES  FOR  USE  IN 
NUCLEAR  RAOIATION  ENVIRONMENTS.   GENERAL 
OYNAMICS,  FORT  WORTH,  TEX.,  CONVAIR 
AEROSPACE  OIV.  REPT.  NATIONAL  AERONAUTICS 
AND  SPACE  ADMINISTRATION  REPT.  NO. 
NASA-CR-2162,  CONTRACT  NO.  NAS8-1802<», 
179PP  (DEC  1972) 

BURGHOFF,H.   NEUGEBAUER, A  .R. 

CONSTRUCTION  AND  TEST  OF  A  OEVICE  FOR 
PRODUCTION  OF  HOLLOW  CYLINDRICAL  CLUSTER 
BEAMS  OF  HYDROGEN.   KERNFORSCHUNGSANL AGE, 
JUELICH,  GERMANY,  INST.  FUER 
KERNVERFAHRENSTECHNIK,  REPT.  NO. 
KFK-1610,  37PP  (FEB  1972) 

DELCROS.P. 

RESULTS  ACHIEVED  WITH  A  RAPID -CYCL I NG 
HYDROGEN  BUBBLE  CHAMBER.   INTERNATIONAL 
CONF.  ON  BUBBLE  CHAMBER  TECHNOLOGY, 
PROC,  ARGONNE,  ILL.,  JUN  10.  NATIONAL 
TECHNICAL  INFORMATION  SERVICE, 
SPRINGFIELD,  VA.,  ORDER  NO. 
CONF-700623-(VOL.  1),  390-<»07  (1970) 

OENISOV.S.P.       NEKRASOV.A.N. 
STOYANOVA,D.A.       SYTNIK.V.V. 

HIGH    PRESSURE    GAS    TARGET    COOLED    BY    LIQUID 
NITROGEN.       GOSUDARSTVENNYI    KOMITET    PO 
ISPOLZOVANIYU    ATOMNOI    ENERGII,     SERPUKHOV 
(USSR).    INST.     FIZIKI     VYSOKIKH    ENERGII. 
REPT.    NO.    IFVE-SEF-70-22,    28PP     (1970) 

DERNIGOHOSSIAN.G. 

LIQUID-HYDROGEN    MODERATOR    -    CHANNEL    H5 
EL3.       COMMISSARIAT    A    L    ENERGIE    ATOMIQUE, 
SACLAY,     FRANCE,    CENTRE    D    ETUOES 
NUCLEAIRES,    REPT.     NO.     CEA-N-1571,    95PP 
(NOV    1972) 

DMITREVSKII,YU.P.       ELISTRATOV , V . V . 
PRUDKOGLYAD,A.F. 

DEVICE    FOR    MEASUREMENT    OF    THE    LENGTH    OF 
LIQUID-HYDROGEN    TARGETS.       INSTPUM.     EXP. 
TECH.     (USSR)     VOL    15,     NO.    *♦,     PT.     2,     1256-7 
(JUL-AUG    1972).       TRANSL.    OF    PRIB.    TEKH. 
EKSP.    NO.    <♦,    238-9    (JUL-AUG    1972) 

OYAChKOV.E.I.       ZELDOVICH, A.G. 

NEW    METHOD    OF    SHIELDING    THE    CRYOGENIC 
SURFACES    FROM    CONTAMINATION    BY    HAPDENEO 
GASES    AND    ITS    APPLICATION    AT    HYDROGEN 
BUBBLE    CHAMBER    WITH    OEWAR    HEAT     INSULATION 
SYSTEM.       JOINT    INST.     FOR    NUCLEAR 
RESEARCH,    DUBNA,    USSR,     LAB.     CF    HIGH 
ENERGY,    REPT.     NO.    JINR-P8-7025 ,     12PP 
(1973) 


FLYNN.E.R.   BENOT,P.J. 

LIQUID  HYDROGEN  BUBBLE  CHAMBER  FOR  LOW 
ENERGY  NUCLEAR  PHYSICS.   REV.  SCI. 
INSTRUM.  VOL  33,  NO.  2,  223-9  (FEB  1962) 

GIGER.U.   PAGANI.P.   TREPP.C. 

THE  LOW-TEMPERATURE  PLANTS  OF  THE  BIG 
EUROPEAN  BUBBLE  CHAMBER  (BEBC).   PROGRESS 
IN  REFRIGERATION  SCIENCE  AND  TECHNOLOGY 
VOL  1,  PROC.  XIII  INTERNATIONAL  CONGRESS 
OF  REFRIGERATION,  WASHINGTON,  D.  C, 
1971.  AVI  PUBLISHING  CO.,  INC.,  WESTPORT , 
CONN.,  PP-71-81  (1973) 

GODIN,A.   MONTENON,M. 

CIBLES  D  HYDROGENE  ET  DE  DETERIUM  LIOUIDE 

FONCTIONNANT  EN  BOUCLE. LIQUID  HYDROGEN 

AND  DEUTERIUM  TARGETS  OPERATED  IN  A 
U-TUBF.   NUCL.  INSTRUM.  METHOOS  VOL  79, 
NO.  2,  3^9-52  (MAR  1970) 

GOLDSHTEIN, V. A.   LUBYANYI , V. V . 
GERMANOV, A.I. 

LOW-TEMPERATURE  TARGETS  FOR  PHYSICAL 
RESEARCH  WITH  HIGH-ENERGY  ELECTRONS  AND 
PHOTONS.   INSTRUM.  EXP.  TECH.  VOL  15,  NO. 
<♦,  PT.  1,  1007-10  (JUL-AUG  1972)  TRANSL. 
OF  PRIB.  TEKH.  EKSP.  NO.  <♦,  37-«*0 
(JUL-AUG  1972) 

GRAHAM, R.W.   CRUM.R.J.   HSU.YIH-YUN. 

DESIGN  ANO  PERFORMANCE  EVALUATION  OF  A 
CRYOGENIC  CONDENSER  FOR  AN  IN-PILE 
EXPERIMENT.   NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION  REPT.  NO.  NASA 
TM-X-257i»,  11PP  (1972) 

GRALNICK,  S.L. 

SOLID  DEUTERIUM  EVAPORATION  IN  A  FUSION 
PLASMA.   COLUMBIA  UNIV.,  NEW  YORK,  PLASMA 
PHYSICS  RESEARCH  LAB.,  INTERIM  REPT.  AIR 
FORCE  OFFICE  OF  SCIENTIFIC  RESEARCH  REPT. 
NO.  AFOSR-  72-2051TR-REPT.  58,  CONTRACT 
NO.  Ft»i»620-71-C-0010,  llflPP  (SEP  1972) 

GUESEWELL,D. 

NEON-HYDROGEN  MIXTURES  IN  LARGE  CRYOGENIC 
BUBBLE  CHAM3ERS.   INTERNATIONAL  CCNF.  ON 
BUBBLE  CHAMBER  TECHNOLOGY,  PROC.  ARGONNE, 
ILL.,  JUN  10.  NATIONAL  TFCHNICAL 
INFORMATION  SERVICE,  SPRINGFIELO,  VA., 
ORDER  NO.  CONF-700623,  VOL  1,  532-^2 
(1970) 

HERNANDEZ, H .P. 

A    REVIFW     CF    LIQUID    HYDROGEN    SAFETY    FOR 
RESEARCH    EQUIPMENT.       CRYOGENIC 
ENGINEERING    CONF.     12TH,    BOULDER,     COLO. 
PAPER    Q-2,    23PP    (JUN    13-15,     1966) 


EHRENKRANZ.T.E. 

PROJECT    ROVER    LIQUID    HYDROGEN     SAFETY    -    A 
FIVE    YEAR    LOOK.       CRYOGENIC    ENGINEERING 
CONF.    12TH,    BOULDER,     COLO.,    PAPER    Q-3, 
15PP    (JUN    13-15,     1966) 


HERNANDEZ, H. P. 

SAFETY    GUIDELINES    FOR    ACCELERATOR 
INSTALLATIONS.       IEEE    TRANS.     NUCL.     SCI. 
VOL    NS-16,     NO.     3,    560-7     (JUN    1969) 
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HIRABAYASHI,H.       ISHIHARA.N.       KITA.I. 
ET    AL 

OPERATION    CHARACTERISTICS    OF    THE    75    CM 
HYDROGEN    BUB9LE    CHAMBER    AND    THF 
REFRIGERATOR.        TOKYO    UNIV.,    JAPAN,     INST. 
FOR    NUCLEAR    STUDY,    REPT  .    NO.     SJC-T-71-1, 
22PP    (JAN    1971) 

HORLITZ,G.       WOLFF, S.       HARIGEL,G. 

BUBBLE    GROWTH    AND    BUBBLE    DENSITIES    IN 
BUBBLE    CHAMBERS    FILLED    WITH    NEON/HYDROGEN 
MIXTURES.       NJCL.     INSTRUM.     METHODS    VOL 
117,    NO.    1,     115-Zt*    (MAY    197ft) 

IRRADIATION    AT    20    K    IN    TRITON    REACTOR. 

BULL.     INFORM.     SCI.     TECH.    NO.     153-*,,    66-7<t 
(NOV-OEC    1970) 


MARK, J. W. 
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